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EXECUTIVE SUMMARY

The objective of this study was to conduct a survey of
the available sources of information in order to identify
sources of knowledge and information about the behavioral as-
pects of decision-making, uncertainty, and risk analysis in
the Department of Defense acquisition process., Throughout the
survey, an effort was attempted to emphasize those topics and
sources that can be directly related to the risk analysis and
decision framework of the weapons system acquisition process
as defined in DODD5000.1 and DODD5000.2. In addition, the
study concentrates specifically on those topics and sources
of information that address individual and small group behav-
ior in the uncertain decision environment.

As a result of this contract effort, the study team also
developed a catalog of sources of knowledge and information
for use by acquisition managers and their staffs to improve
their understanding of individual and small group behavior in
the uncertain decision environment. This catalog is included
as a part of the contract and addresses, in alphabetical order
by author and/or topic, those articles that may be of interest
to acquisition managers. In each case, in addition to the
title, author, and source of the document, a complete abstract
is provided in the catalog.

The contractor utilized the Defense Technical Informa-
tion Center and the DIALOG Information Retrieval Service of
the Lockheed Missiles and Space Company to provide listings
and abstracts of appropriate documents. Key words used by
the study team included risk, risk analysis, decision-making,
uncertainty, small group behavior, group decision-making, etc.,
etc., as entering arguments into the data bases.

It was determined that in almost all cases in the wea-
pons systems acquisition process the opinion of experts based
upon their experience is critical to the measurement of risk
and uncertainty. These factors of risk and uncertainty as
measured by expert opinion contribute to the subjective prob-
ability that an event will occur with a specific probability.
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Several authors were quite concerned with the reliability of
so-called expert 'testimony'. Several others were very con-
cerned about the ability to determine the relative accuracy
of these estimates and none were able to suggest methods of
determining the adequacy of the expert opinion. In fact,
H. M. Parsons concluded that the reliance on system designers
for the opinion and preferences of experts is foolhardy.
Such experts may provide suggestive leads but are not reli-
able guides as demonstrated by repeated disagreement with ob-
jective data. In several technologies, the aggregated group
opinion or concensus is used as the value to be entered in
the risk analysis model. It is questionable whether or not
this group response can be aggregated in a meaningful manner.
There is no way to evaluate the aggregated group response.
This creates some serious difficulties because generally group
opinions are used as entering arguments in risk analysis models.
There is evidence that external pressures to conform to the
popular or top-level management preferences or a desire to
avoid rocking the boat may seriously affect the group decision-
making process. The impact of the leader upon the group was
discussed by several authors and was generally agreed upon to
be one of the most serious difficulties in evaluating the para-
meters for the risk assessment models. Another area that im-
pacts on the accuracy of the subjective probabilities is the
accountability of the participants. It suggested that lacking
accountability, a participant cannot blame nameless others for
any findings he does not like. Several authors conclude that
valid techniques to collect subjective judgments are neither
available nor are they likely to be developed in the immediate
future. Several also mentioned that at the present time a
complete, well-documented, real-life case study of a major de-
velopment program is still very much needed to bridge the cred-
ibility gap between practice and theory in the area of risk
analysis.

There is even difficulty in developing subjective judg-
ments within the contractor organizations. The contractor may
have difficulty in getting his own experts to accurately trans-
mit their perceptions upward to their superiors, if they per-
ceive these values to be 'out-of-line'. If it is difficult for
the contractor to develop subjective probabilities, it becomesimpossible for the system program office who is responsible for
the overall performance to evaluate the validity of these sub-
jective probabilities. As time passes in the weapons acquisi-
tion process, there is indication that, should the contractor
performance be below what is expected, the contractor may show
great reluctance to provide unfavorable information to the sys-
tem program office, especially in the situation like the A-10
where a company's virtual survival as a prime contractor may
depend upon an impending production decision. Given that the
data from the contractor is subject to wide variability--
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depending upon the level of expertise, the background in de-
cision analysis, the background of the so-called experts in
probability theory, the management philosophy of the company,
and the importance of the contract--it is unlikely that the
system program office would receive from the contractor highly
credible data. If unacceptable data is received from the con-
tractor, it is extremely difficult for the system program of-
fice to develop acceptable estimates for the risk analysis
programs.

Presently, the decision-making systems or risk analysis
programs are designed for the user and this would include, of
course, the contractor and the system program office personnel
rather than for the task at hand. Several authors indicate
that it might be more cost-effective to develop specific risk
analysis programs for specific programs based on the relative
experience of the personnel at the contractor office, the sys-
tem program office, and at the decision-making level.

Regardless of the sophistication, elaboration, or exper-
tise of the scientists and engineers who are providing the sci-
entific data that is entered into the risk analysis models,
there is no indication at the present time that the modeling
techniques are capable of handling irrational acts either by
man or by nature. For instance, to have predicted that the
United States would currently have 52 persons hostage in Iran,
a friendly country only two years ago, is a problem that would
probably not have been modeled two years ago. Pending Congres-
sional findings, alterations that may delay production as much
as 12 months with the associated rise in cost are difficult if
not impossible to model in an objective manner. These partic-
ular difficulties have led many to believe that it would be
foolhardy to expect a valid risk analysis for every major pro-
gram and therefore at the present time there are indications
that in order to comply with the Department of Defense re-
quirements many program offices are merely giving risk analysis
formal lip service.

Many authors were very concerned about having experts as-
sign particular values in the risk models when the personnel
who were assigning these particular values had no particular
stake in the results. Similarly, they were very concerned
with the values that would be utilized by those whose very jobs
and/or careers could be significantly affected by the decision
concerning a particular weapons system. In the area of weapons
acquisition, specifically, there was a great amount of data that
indicated that the experts were constantly overly optimistic.

In the area of small group behavior, it is interesting to
note that a decision made by a particular group at a particular
time on a particular subject could be altered at a later time

iii



on a similar subject. There appears to be a number of outside,
interactive forces that can impact upon the decision arrived at
by a single group. As far as group decisions, it is generally
conceded that group decisions are better than individual deci-
sions. This is based primarily on the group dynamics and the
interaction of the participants within the group. Additional
data supports the synergism of group dynamics. Several authors
show how to improve this synergism and almost all agree that
the groups are more risky than the individuals. However, there
are presently no formal screening or evaluation procedures or
computer programs that can evaluate the decisions made by th2
individual groups. In developing group solutions, there is a
great dependence upon the group members asking the right ques-
tions and then being able to answer these questions in a sci-
entific manner. Again, given the fact that the right questions
are asked and the right answers are given, there is difficulty
in measuring the effectiveness of these particular numbers as
applied to the risk analysis process. There are indications
that individual group members may concern themselves more with
reaching concensus than with the quality of the agreed judg-
ment. Various factors--such as individual dominance through
personality characteristics or rank or position within the
organization--may influence the judgment of the individuals
in the group and therefore the group concensus. This is par-
ticularly of interest since the individual characters in the
drama are irrelevant to the task and/or the evaluations or
numbers that are to be provided for the risk analysis. The
researchers investigated several behavioral interaction tech-
niques including the Delphi method, the normal group technique,
the modified normal group technique, the concensus technique,
and the no interaction technique. Authors differ as to which
provides the best group solutions. Some favor the Delphi method
and some the normal group technique. In order to improve the
group concensus--and here when we speak of the group concensus,
we are talking about a group of experts--it was suggested that
possibly the training of these experts in probabilistic think-
ing could lead to significant improvement in their quantifica-
tion of uncertainty. One author seemed to indicate that inter-
action tends to increase the certainty of the group, decreases
the calibration, and decreases disagreement among group mem-
bers. However, in many instances, simple averaging of indi-
vidual assessments without any group interaction may be the
most desirable, simply because it is the easiest to use.

The authors were able to determine that there was very
little information that directly addressed the small group be-
havior in uncertain decision environments such as the acquisi-
tion process. There was great disagreement among experts con-
cerning the validity of the different group dynamics processes.
All generally agreed that better data for risk analysis models
could be obtained if personnel could be trained in probabilistic
methods and would be held responsible for the decisions that re-
sulted from the output of the group analysis.
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SOURCES AND METHODOLOGY

The conduct of this study required an extensive search
of existing literature. Searches were performed at the li-
braries at Wright State University and the University of Day-
ton. Additionally, abstract searches were performed with De-

tense Technical Information Center (DTIC) and the DIALOG In-

formation Retrieval Service from Lockheed Information Systems.

Three data bases were searched within the DIALOG System.

A. The ABI/INFORM database scans approximately 400 pri-
mary publications in business and related fields and stresses

general decision sciences information.

B. The Management Contents database provides current
information in decision-making and forecasting. Approximate-
ly 200 United States and foreign journals, proceedings, and
transactions are searched for information.

C. Psychological Abstracts covers existing literature
in psychology and behavioral sciences. Over 900 periodicals
and 1500 books, technical reports, and monographs are searched
each year for inclusion in the database.

The abstracts received from DTIC were reviewed and those
documents which appeared to be relevant to this study were
ordered. The documents identified from the three data base

searches through the DIALOG System were also obtained. Over
one hundred documents were obtained and reviewed for informa-
tion relating to the behavioral aspects of decision-making

under conditions of uncertainty and to the area of RISK analysis.

Abstracts were written where required and these, along
with provided abstracts, were used in developing the annotated
bibliography required by the contract.
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Sstems Div.. Attr: SISSPC. Hanscom AFS.
MA O731.

DESCRIPTORS: -Coaxial cables, -Radiof-eouency
cables. Life cycle Costs. Risk, Communication
eouioment, Video Signals, :mage onocessing,
Demooulato-s. Mloculavors, Cost estimates,
Transmission lines (U)

ThiS Pe-ort acdresses the technical risks
associateo .. tn. and tre Life Cycle Cost
(LCC1 Analysi=, for trie EI3 imaoing
Communications RF coaxial COmmunicat ions subsystem.
Technical r;sK is aefined alon; with a Uescription
of tre subsvste. operation. This is follov:ed zy
what is telt tne tech ica. risks a-2 tor the
Oevelorjmcn: cf the coaxial cable sbsyster. eouipment.
In the area o LCC. a linA length of two mies
was assumec fop the analysis. The calculations were
made for a minimum of 50 oeployed subsystems and a
maximum of 250 oapioyed subsystems. (Author) (U)
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Inheriting Risk in Acquisition
or Merger
DESCRIPTIVE NOTE:
Financial Executive
September, 1978
Volume 26
Betterley, Delbert A.

This article considers the
risk element that must be
considered in an acquisition/
merger consideration. In
such a situation both the question
of what a new company can do for
you (business risk) and what it
may do to you (loss risk) must
be addressed.

10,



r.DC REPORT BIS..IGGPAP -iY SEARCH CONTROL NO. BHN29N

AD- 766 865 
1 5 / 5  

5/1

AIR FOPCE 1l.ST OF TECH4 &RIGiT-PATTERSON AFS OHIO SCHOOL OF
ENGINEE AI N-

A Proposedl *.etncacc!o;, for Weapon System
Cvelocr-'ent Risk Assessment. (U)

DESCRIPTIVE N ̂ TE: 1tiasta-'s the3s,

PEPT. NO. GSA/SM',73-3

UNCLAss:F:EZ; REPORT

Av~ilao-le in r,icrof,che only.

COSTS. 0ECISlO:% MAKING. UNCERTAINTY. STATISIICAL

ANALYSIS, T-;2555S, V/A1.AGE1.ENT PL'ANNING AND CO*4-ROL (U)
Z0EN7jFI;-;S: LO.GI5flCS .,NAEENT, NETwCPK

At1LYi.AAG~,.~t .PE;T, -;,K CCST OVER;UN~S (U)

F z',rd rsK' ea1asis has OeCoime a tea.irec cant cf
Ene wea;:ons a~ouisit ion Pnocess since 1969. Many
7~cthoCS of cLuaftitati'e risk assessment recuire
extensive r-ata cc lecticn solely for risk Purposes.
Frequjent assessments tr-is bt-co-e costly. The
thesis orcp(cses a r,sK asuessmenit nothdology triat
uses COnt-actor-reoio-tea clata e'xtr'acted from the
staricar;d Cott Perforra-e Report anC Scnecoule
Status ;eoort. A qorapnca netor^ cf a
P-olect -.s constructed .s-i tne s!-.oogy and logic
avaiiaDle vitn the \,er-.;re Evalation anC
Reviewj Tecn'li~ue (V'ERTI Cu.*rojte- ruouline.
Each mettw.c-k arc is rrao:e to corresoond! with a

Contrc k tiea'cz).- structure ?lerne~t. The
margina ca~lt oe"sty functions 0f the network
arc's a-e ass-mec to De Beta clsVbuted. Tne
Parameters of each arcs5 time and cost clistfibution
are ciete~r-nedi L~ t-e nctr~ctor's 'iont"'l,, revised
estimates cr work t~reakdovn element costs and
Completion cates and apolying the method of moments.
A test o.ication on & weapons s~stefir currently in
fhjfl-soale develspmnent was conducted. The test
results. althiough inconclusive, did tend to snow
promise iino merit furtr application of the
Methmodolog;,. (Author) (U)
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DEFENSE SYSTEMS MANAGEMENT COLL FORT BELVOIR VA

SNAP - Simplified Netoirk Analysis
Portrayal for Planning and Control. (U)

DESCRIPTIVE NOTE: Study project reot.,
MAR 77 49P Brown ,Kennetm N.

UNCLASSIFIED REPORT

DESCRIPTORS: *Network analysis(Management),
-Management planning and control, Decision ma~ing,
Risk analysis, PERT. Interactions. Army
planning, Simplification, Methodoiogy,
Organization theory, Flow charting (U)
IDENTIFIERS: Proae:t management, Oantt cha-ts (U)

Network techniques are widely used to assist the
manager in understanding, planning, and Controlling
complex orojects. The more Complex approaches SuCh
as decision-risk analysis and PERT/CPM explore
alternatives and deal with inteactions. Any
complex enterprise must consider alte-natives and
interactions, but there is virtue in simnlicity.
This report explo-es a simplified network analysis

approach which gives special consiOeratiOr to
evaluation as Part of the process of achieving
objectives. It capitalizes on the ioea that
evaluation results in a decision, and that in turn,
this gives visibility to alternatives. The
technique can be tailored to the level of management
and the task addressed by the manager/ndtwork-user.
Experience with two major tasks within different
Army projects is related to Show how the technigue

was applied. The future application is explored by
codifying the techniQue with regard to its basic
considerations and mechanics and by suggesting the
scope of Its utility. (U)

12
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An Analysis of Group Decisions
Involving Risk ("The Risky Shift")
DESCRIPTIVE NOTE:
Human Relations
Volume 22, Number 5
pp 381-395
Burnstein, Eugene

This article presents an analysis
of the conditions under which
groups in a laboratory situation
commit themselves to a goal,
demands extraordinary effort

or skill and whose probability
of achievement is not high.

..... . .. -" . .. .. .. -- -.. .. . u .. ,a _ . i . ..o , -, o .,, ,, l - - - i .. 2 ,... _.. . .
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ARMY MISSILE COMAND REDSTONE ARSENAL ALA SYSTEMS ANALYS:s

OFFICE

Improved LAW Cost and Scneoule Risk
Analysis. (U)

DESCRIPTIVE NOTE: Final neDt.,
OCT 75 26P CarodineFreaerick ;Esslinger,

William H. , Jr.;Laube.Hannes ;Blue.David
L. ;

REPT. NO. C-TR-75-14

UNCLASSIFIED REPORT

Distribtution limited to U.S. Gov't. agencies only:
Contractor Performance Evaluatior; Oct 75. Other
requests for this document must be referred to Commander.

A-my Missile Command, Attn: ILAW Project
Office. Redstone Arsenai, Ala. 35809.

DESCRIPTORS: ('Rockets, Cost analysis),
('ComDuter programs, Risk analysis), (*Antitank
ammunition, Uncertainty), Spin stabilized
ammunition, Critical path methods, Systems
engineering, Assessment. Probanilitv (U)

ICENTIFIERS: LAW(Light AntitanK keaOons).
Light antitank weapDons. M-72 rockets(66-MM),

Law rockets. Design, Statnet computer program (U)

This risk analysis evaluates the schedule
uncertainty and the cost unCertaint in the
Engineering Development phase of the Improved
LAW program. The 'STATNET' computer prognam was
used to assess these uncertainties. (Author) (U)
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ARMY MISS!LE COMMAND REZSTONE 4RSENA- ALA SYSTEMS ANALYSIS

OFFICE

VIPER Scnedule Risk AnalysiS. (U)

JAN 77 45P Cr,,oine.rrederick
REPT. NO. C-TR-77-2

UNCLASSIF7EC pEP:RT

DistibDu ior linted tc L.S. Go%'*. agen:ies only:
Test and E~aluation; van 77. Other -eouests for
this Oczument must be -eferrec to Coranoer, A-my
Missile kesearc.h a n De.,e;ooment Command. Attn:
DRDMI-T:. Redstcne 4rsenal, AL 35809.

DESCRIPTORS: -Vizer roc ets -An:itank weapons,
-Netwonk analysis(Management), Test and
evalLuation, Cnedulr . RiSk dIsaIys's, Cost

estimates. De:ay, Uncertainty, ProDaDility,
Research nianagenerit (U)

This dOCUrlent presents an analysis of the research

in the oevelOpment of the Viper AntitanK
Rocket, irc Cating tne zcne(.)e of research. and
items vnrcr. Coulo possirly affect, arnd delay. that

schedule. (U)
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What Are The Risks In
Risk Analysis
DESCRIPTIVE NOTE:
Harvard Business Review
July-August, 1972
Carter, E. Eugene

Installing risk analysis throughout
a company is a difficult, time-con-
suming, and expensive operation.
Some companies may have an easier
time of it than others: the author
suggests, for example. that a strongly
decentralized organization may be
able to bend risk analysis to its pur-
poses more easily (other things being
equal) than a strongly centralized
organization can. He cites many other
relevant factors as well: human reaction
and resistance, difficulties inherent
in the technique itself, problems of
integrating risk analysis procedures with
management procedures that already exist
in the company, and so forth. This article
focuses on the experiences four major oil
companies have had in using risk analysis,
experiences that cover the range from ''success'
to 'complete failure.' The author outlines
and discusses the factors that seemed to
ease the introduction of risk analysis in the
companies that used it with relative success
and the factors that dragged the technique
down in the companies in which its introduc-
tion finally proved an abortive undertaking
He provides a useful checklist of potential
troublespots for managers who are thinking
of adopting risk analysis in their own
companies.



Large Engineering Project
Risk Analysis
DESCRIPTIVE NOTE:

IEEE Transactions On
Engineering Management
August, 1979
Vol. Em. - 26, No. 3

Chapman, Chris B.

Absrract- nis paper describes the current status of SCERT (Syner-
gstic Concngenc% E aluation and Response Techniques). SCERT is an
attempz tc pro% ice a systematic approach to the planning and financial
evaJuatior of large engineering projects involving significant risks. Its
mathematcsal basis is a decision treeisemi-Markov process representation
of a projec-. This basis is integrated with qualitative risk assessment pro-
cedures. The emphasis is prepla.nning positive responses to potentia
contingencies. the need to get approximate answers to the right ques-
tons. and the need to integrate specialist expert opinion of various

kinds and more general seasoned intuition. Development took piace at
ain academic level during 1976 as a consequeno of discus ons with po-
tental users. -A hich suggested the need to synthesize the main methodo-
logca. features of rwo projects undertaken during 1975 by Aaes Con-

sulting Sen-ices Ltd. One was an assessment of the risks associated with
alternative construction schedules for a gas pipeline from the high
A.cuc to the Canada-L.S. border. The other wa an assessment of the

risks associated with alterative bid packages for a fixed price eontract
to construct a thermal power station in Lraq. Development during 1977
has centered on a test-case application to a North Sea pipeline project.

17
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AD-A006 749 5/1

MINNESOTA UNs!V MINNEAPOLIS MANAGEMENT INFORMATION SYSTEMS
RESEARCH~ CENTER

Analysis and Design of Comi.;ter-Based
Management irforrnat;on Systems: An
Evalujation of Risk Arnal'~sis Decision Aids. (U)

DESCRIPTIVE \CTE: Wrki!10 :,aoer series (Final).
SEP 74 197P Cnervany'.Norman L. ;Sauter,

Ric~ar'C F.:
REPI. NO. M:nOzra~h-B
CONTRACT: NCS014-67-A-CI13-0O17
PRCj: N;-049-300

UNCLASSIFIED RzOORT

DESCRIPTOR S: Mhanagemr~it 'flu-oa~tiofl systems,
-Decision making, -R;SiK. Unceetainty,
Statistical aaysis, ,a-en-_.,se&. EAPOMSIOn
Compruter pr'cgramrr.1ng. FOPTRAN (U)

ICENTtFIERS': -_% 640 colyutCrs. CDC $600
cornoute's. Saes, Demanc!Econ~omics) (U)

This r'e~ur' evaluates tne 'jse 01 triree different
forms 0; ris analyis ceLisior aics. one
0eterriM4SC 3nC tv.--CrO03bl!iStiC Ve-SiOnS. in a
waneictse e~ranso occ's.on cc-text. In adoaltion,
severri CJe=;S M-Ia.e- cria-azte-istics-experience,
backg-OjnC. attL..ce :c~.apd quartitative data.
attitude towanrd corout--r potential in managerpent, and
r'iSk prefea.,Oce-ar examined ii' conjunction with tnt
tchree decs,,on aids. Tr-.e imp~act of these factors
is meaSurec in terms of (1) deci:.ion made.
(2) suppcjrt (; dcrrmenzat ion for the decision
made, and 3) ev~aluation of the decision
a id. (U)
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AD-A080 196 12/2 15/5

LOGISTICS MANAGEMENT INST WASHINGTON DC

Statistical Risk Properties of tne Logistic
Support Cost Commitment, (U)

DEC 79 121P Collins.Dwight E.
REPT. NO. LMI-ML900
CONTRACT: MDA903-77-C-0370

UNCLASSIFIED REPORT

DESCRIPTORS: *Logistics suPPO-t. ,Cost estimates.
*Operations research, Risk. Statistical analysiS,
Costs, Reliability, Design to cost. Life Cycle
costs. Cost models (U)

In recent years, several new cont'actual
arrangements have been Oevised to estimate, target,

and track logistic support COstS during the
acquisition phase. One of these is a cont-actual
mechanism known as a Logistic SuppOrt Cost
Commitment tLSCC), sometimes referred to as a
Support Cost Guarantee. The oojec:ive of the
LSCC is to motivate the contractor to C.siqn his

eoui ment to have reduced logistic supOport costs
through increased relia-ilitY ald maintainability
(RM) when fielded. This report doCuments
research into the statistical prooerties of the
LSCC. The LSCC utilizes one of a broad class of
statistical estimators, which are coml.x
mathematical functions of simpler estimators whose
statistical properties a-e well known. In the LSCC
case, the complex estimator is a cost function, and
incorporates such simpler estimators as rates of
occurence, durations of activity, and physical
distribution of activity. It also includes constant
cost rates. The research documented is primarily
mathematical. It does not treat in-depth the
numerous Qualitative issues regarding LSCC use. (U)
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AD-A051 919 17/7

ARINC RESEARCH CORP SANTA ANA CALIF

Cost/Scheduls Risk Analysis of Engineering
Development Phase for Army User Equipment
of GPS. (U)

DESCRIPTIVE NOTE: Technical note.
APR 77 33P

REPT. NO. W77-1172-TNOI
CONTRACT: F0470i-76-C-0028

UNCLASSIFIED REPORT

DESCRIPTORS: *Global positioning System, Costs.
Scheduling, Risk, Radio navigation (U)

The NAVSTAR GPS is a space-tased radio navigation
system that will permit user's to determine accurately
their three-dimensional position and velocity in real
time. The GPS will consist Of a space s~qment
(satellites), control segment (ground monitors
3nd control stations), and user segment (manpack.
vehicular, airborne, and smipDornme navigation
sets). The netwo-k analysis porpOam 'Advanced

SOLVNET' was selected as the venicle for Performing
the cost analysis of the Army user eouip'ent
Phase I effort. SOLVNET netao-ks Consist of
(1) arcs. representing activities, ano (2)

nodes, eopresenting the events (m)les:ones) and
logic of the project activity seauence. SOLVNE

T

nodes consist of input and output rules. wnen the
proper input rule conditions ape Pealized, the node
is said to be satisfied and its output arcs ape
initiated according to its output Pule. (U)

A-r
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University of Pennsylvania
A New Method for Risk Analysis
DESCRIPTIVE NOTE:
Sloan Management Review
Spring, 1979
Cozzolino, John M.

Commonly used methods for
evaluating investments consider
the monetary flows associated
with a project and ignore the

firm's ability or willingness to
assume the business risk of the
project. A new type of risk pro-
file curve gives an objective
measurement of the risk-adiusted
value of a project. This new method
can be combined with traditional
investment evaluation techniques to

give managers a tool to set, communicate,
and maintain a consistent risk-tolerance
policy.

21
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DEFENSE SYSTEMS MANAGEMENT COLL FORT BELVOIR VA

A Case Study in Risk/Decision

Analysis. (U)

DESCRIPTIVE NOTE: Study project rept..
MAY 73 490 Crawfoz-d4LeslIe P.

UNCLASSIFIED REPORT

DESCRIPTORS: *Risk anslysis. *Cost analysis,

-Decision making, Resource management,
Retrofitting, Case studies. TraDo off analyses,
Risk, Estimates, Cost effectiveness, weapon
systems. Military procurement, Statistical analVs (U)
IDENTIFIERS: Ppogram managemeM (U)

The increasing emphasis being placed on risk
analysis in DOD has made the subject a focal point
for Orogram managers. The indiviOual services are
required to estimate or subjectively determine the
visk inherent in their programs Dy Conaucting a risk
assessment. The case Study ceveloped in tiis
report is an attempt to inject a Qwatification of
risk based on the facts availaD;e anZ the use of
ppobaDility and statistics. A DeCision analysis is
then applied to assist the decision maker in
oefinitizing his options on a dollar basis.
Various trade-offs and evaluation criteria are used
to tpansfer the degree of riso% to this do;)ar Dase.
EaCh coSt schodule, and performance parameter is
treated on an equal risk basis. (Author) (U)
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Contextural Correlates of R and D Team
Collaborative Problem Solving
Dailey, Robert: Morgan, Cyril P.

This article is a report concerning
a study which examines the relation-
ships between R and D team collaborat-
ive problem solving and four theoretical

team predictors: (1) Team cohesiveness,
(2) Task certainty, (3) Task inter-
dependence, and (4) Team size. The

results of the study generally indicate
that cohesiveness and task certainty are
important predictors of perceived R and
D team collaborative problem solving.

2;

23



b -,

Group, Task, and Personality
Correlates of Boundary-Spanning
Activities
DESCRIPTIVE NOTE: Human Relations
Volume 32, No. 4, 1979, pp. 273-285
Dailey, Robert C.

Boundary- spanning activities were
studied in 15 organizations engaged
in basic and applied research.
Included in the study were 281 scientists
and engineers. Contrary to prior
theory and research, this study found
boundary-spanning activities to be
unrelated to job satisfaction. It was
strongly related to perceptions of
research and development team
collaboration, job motivation, task
uncertainty, locus of control, team
cohesiveness, and individual productivity.
The research reported here makes a
strong case for including group processes
and characteristics in future studies
involving boundary- spanning activities.
The results also give increased impetus
to research which examines the relation-
ships between boundary-spanning
activities and individual productivity.

24
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AD-BO00 698L 19/1 15/7

ARMY MO5IL1T7 EQUIPMENT RESEARCH AND DEVELOPMENT CENTER
FORT BELvOIR VA

Decision Risk Analysis on the Development of
the Rapidly Emplaceaoie Minefield Marking

System (RE,'.SI. (U)

OCT 74 8CP DeFilipPis.Frede-ick ;Smitn.
Qeffrey A. :

REPT. NO. USAMERDC-2115
PROd: 'DA-1-X-56469-D-016
TASK: I-X-54619-D-01603

UNCLASSIFIED REPORI

Distribution limiteo to U.S. Gov't. agencies only:
Test ana Evalu3tion: 30 Sep 74, Otner -eauests for
this docum-2'e must Le referred to Commander, Army
Mooilit. Eo iorent Researcn ano Development

Center, Attn: STSFB-O. Fort Belvoir. Va.
22060.

DESCRIPTOPS: (*Markers, -Minefielcs).
Emplacement, Decisiori ma-ing, Management plbnning
anc cont-o). Risk,. Efficiency, Cos: effectiveness,
Military requirements, Time depenoence. Trade off

analyses. Uncertainty. Aerial delive-y, Low
altitude. Hand held, Tactical analyses,
Ccmpatibilit . Aerial mines, Minelaying,
DeCision theory (U)

ZDE.%TIFEqs: GATOR mine system, REM:1S(Raoidly
enplaceaoe rinefield marking System). RAPidly
emplaceate minefield marking System. Design. M-56
Mines (U)

A decsion risk analysis was mace to oete'mine the

most cost-effective system to rapidly mark
minefiPlds. TnP anilysis -onsicee* oi,'dnCre in
the Reau-rec Operational Caoability (RC) for
a RNadll EmolaceaDle minefielo Marking
System (REWVS;. Furtner guidance concerning
oerational needs was provided by the uSAMC
Project Manager for Selected Ammunition.
Considering risk, cost, time. anC operational
Capani lity. it was concluded that the SyStem ShOuld
include n mand-emplaced marker and a marker to be

dJsPeSeo from a GATOP Osoenser at a 50-foot
altituce at 0 Mnots tiat can oe used with the
GATOR Rora-y -.ing M-ne Oispensing System
and the M56 Sc&tter Mene System. (U)



DOC REPORT BISLIOGRAPHY SEARCH CONTROL NO. BHN29N

AD-8043 742L 9/2 15/3

CHARLES STARK DRAPER LA INC CAMSRIDGE MA

Summer Study on Air Force Computer
Security (1979). 18 June-13 July 1979. (U)

DESCRIPTIVE N:TE: Final rect.,
OCT 79 74P DewolfJ. Ba-ton

Szuiewski.;aul A.
REPT. NO. R-'326
CONTRACT: F49620-79-C-0060
PROJ: 2305
TASK: 03
MONITOR: AFCSR TR-80-0094

UN:LASSIFIED REPORT

Distribution limitev to U.S. Govyt. aoe cies only;
Test and Evaluation: Oct 79. Othe- reojests for
this document must De referred to Director. Air Force
Office of Scientific Resea-ch, Attn: XOP.
Bolling AFB, DC 203:Z.

DESCRIPTORS: -Data Processing security. -Computer
program verification. -at manage-nent. Data Oases,
Air Force ooeraticns. Ccrimand ani control Systems,
Global comin'ication systers. Iiout output
processin, Risk, Delpni technicues, MAthematical
models, Kernel funct;ons (U)

The oo.ectives of the Study were to evaluate
curren: research and od.elop et in -elation to Air
Force peaw~nemerts for rru;tileve seci-e Computer
system, to identify cr:ticl3 resea-cr 'ssues, and to

provide cluicance and recOimmenaions for fwtupe
research ari oeveloomen. emphasis. Tc this end.
oDe- 150 at:endees -ePresenting acaoemic. inlus:rial,
civilian. government. anC military organizations.
portiCiDat-I from JLe 18 throu; dn y 13 in an
intensive technology review and evaluation. The
Study ConCluDed that tne field of computer security
research pas maOe rc¢a-.aoie proq-eSs since the 1972
Planning study soonsoecO by the Air Force
Electronics Systems Division (ESo). The
reference monitor concept recommended in that study,

and tne resulting focus on mathematical models of
security Policy, ooerat;nq System kernels, and
Verification has leV to successful p-ototyoe
iffpiementationS of trusted ozerating %vstems.

ProduCti~rn ve-sions of these tr L steC operating

systems ;j-e expectec tv be avallate soon, and steps (U)

______________________'i .
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ARMY WAR COLL CARLISLE BARRACKS PA

Priorities in Army Weapon Systems
ceveooment. (U)

DESCRIPTIVE NOTE: Student thesis,
MAR 70 83P Diller,Richard W.

UNCLASSIFIED REPORT

NO FOR N
DESCRIPT7S: *.;-e6POn Systems, -Resoupce management.
-Plannina p-cgraming Oudgeting. -Army planning.

Army budgPtS, M-iilitary recuirements, Ranking,
AllocationS. Decision theory, Army eauipment.
Cost effectiveness, Weapon system effectiveness,
Defense canring, integ-ateo systems, Tneses (U)

IDE1,TIFIEPs: LPrir tis. Zv,'o aSe uogeting,
Threat eva'uation, RisO analysis (U)

As Army weazOr systems become more Cormplex and
more costly, there Is an ever-increasing neeo to
Concentrate resou"Ce allocation an oniority needs and

to be able to toroupy )ustify the allocations.
This thesis addresses tri-e problem of estabising
meaningfLil criorities fop weaoos systems develooment
in the context cf Overal I resource man3gement.
Recommendations are maOe for defining a dynamic and
meaningfutl set of Priorities which would pelate
aeapon systems development to all otner Army
programs. It is esti- mated that, in 60-90 ca s, a
small Array rlanning c u cOuId develoo a oriority
ranking of aooroved and Pnojected pporam elements
oelinec over tne Cwrnent oucget ,ear anc; the
succeeding 70-year per;o. The basic management
tools that would be usec are preference decision
theory and e zero base Concept for allocating each
ycar's o ict,'przga:.. Tn. Five Year Def-e
Plan COding System. modified as needed, would
Provide tne base accounting system. Once developed.
the prio-ity list would be Kept up-to-date and serve
as a basic guide for al .Army planning and resource
management. Weapon systems develoDers would oerive

their Prio-ity guidance from the basic priority

list. (U)
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GENERAL RESEARCH CORP SANTA BARBARA CALIF

Leadtime and Risk Assessments for an
Intercept Feasibility Experiment. (U)

DESCRIPTIVE NOTE: Contract ert. 101ar-dul 73,
NOV 73 33P Dodson,E. N. :Flueckiger,

W. 0. ; j
REPT. NO. GRC-CR-1-397
CONTRACT: DAHC60-13-C-OC371

UNCLASSIFIED REPORT

OistributiOn limited to U.S. Gov't. agencies only:
Test and Evaluation; 2 Oct 72. Other requests for
this document must De referrel :c Director, Army
Advanced Ballistic Missile De'en:e Agency,
Attn: ROMH-S. Arlington, Va. 22209.

DESCRIPTORS: (*Surface to air missiles, Antimissile
Oefense systems). Interceptors, Flight t~sting.
Lead time, Scheduling. Risk, Network flows.
Midcojrse guidance, Guided missile 'uzes, Homing,
Computer progqramming, Management c~anning and
control. Feosibility studies. Interactions (U)
IDENTIFIERS: Safeguard antiballistic missile
system (U)

In an extension of previous studies, an
experimental flight test Program is evaluated in
terms of lead-times and schedule -isK. The flight
test program is designed to assist in estalishinc
intercvpt (specifically, homing and fuzing)
techniques fop a Midcourse Defense Systemr
(MOS) capability. Two options are examined using
network analytic tecnniques. The OPog-am is
considered to have significant potential for schedule
slippage. The option with the lesser schedule risk
(Option A) also leaves unresolved several issues
which strongly influence the ultimate feasibility of
this defense concept. (Author) (U)
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BOOZ-ALLEN APPLIED RESEARCH BETHESDA MD

T
actical Glcoal Postioning System Guiance
(TGPSG) Ris. Assessment and MilitaryApplications Stoy. Volume 1. Technical

Discussion. (U)

DESCRIPTIVE NOTE: Final reDt. 16 May 77-1 Feb 7B.
FEB 76 56P Draim.d. E. :BassnamC.

N. ;Stanton,T. S. ;
REPT. NO. BAZR-9006-O94-0O1-VOL-1

CONTRACT: F08635-77-C-O192
PROJ: 670B
TASK: 02
MONITOR: AFATL TR-7e-29-VOL-1

UNCLASS:FIED REPORT

Distriouticr ir-itec to .S. Gov't. agencies only:
Tezt ano E.la:ion: Fet 76. Other reouests for
this docue-t must be -eferred tc Commander. Air
Fcrce Arma-eri Lan.. Attn: DL?. Eglin AFB.
AL 32542.

DESCRIPTORS: Glcta' positioning system, Midcourse
guida'ce, =CrLise Tissiles. Navigation satellites,

Military apz;:cations, Risk, Assessment.
damming, Cooin. Elect-rnic Counte-
counternleas-res. Pseuco noise systems. Tactical
analyses. WeaDon oe ;ver (U)
IDENTIFIEPS: PE63601F. UJAFATLB0o?224 (U)

A technical risk assessment program was established
fcr the TGPSG program. Oesign reviews. contractor
reports. anc othe- nata were screeneo to iOentify
high risk o- rroolem a-eas. A ca0o file of
ecuipment anC prccedu-e high risK a-eas was
estaolished which iden:ifies the problems. possible
solutions, and dates of orcolem identification or

Problem occ=;rence. A r;s assessment committee was
estaol ismed ano held Pe-ic~iC meetings to identify
high risA a-e~s and discuss aoDorooriate cor-ective
actions. The rilitary requirements (ROC's, or
CR's. S aric T04') of a': three services were
drawn upon tc. uncover promising applications for
TGPSG-;ike systems. The cruise missile was

ientified as a potentiol user for TGPSG midcourse
gwidance s5)twrs. (A.tnor) (U)
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ABERDEEN PROVING GROUND MO MATERIEL TESTING
DIRECTORATE

Methodology Investigation, Risk/Cost
Benefits Associated with Elimination of R and
O Test Phases. (U)

DESCRIPTIVE NOTE: Final rept. 1 Aug 73-21 May 74,
JUN 74 221P Dye,John H.

REPT. NO. APG-MT-4475
PROJ: RDT/E-1-U-665702-D-625, USATECOM-9-CO-001-
000-052

UNCLASSIFIED REPORT

Distribution limited to U.S. Gov't. agencies only;
Test and Evaluation; Jun 74. Other requests for
this document must oe referred to Commaninep, Army
Test and Evaluation Command, Attn: AMSTE-ME.

Aberdeen Proving Ground Md. 21005.
DESCRIPTORS: (*Army research, *Cost
effectiveness). (,Test methods, Risk), Cost
analysis, Assessment, Methodology, Determination,
Deficiencies, Mathematical models, Efficiency,
Mathematical prediction. Questionnaires,
Defects(Mate-ials). Elimination. Failure,
Data reduction, Benefits (U)
IDENTIFIERS: Comparisons (U)

A study was made at the US-Almy Aberdeen
Proving Ground to determine which research and
development test phases, if any, may be reasonably
eliminated based on risk/cost considerations. Test

data and results from Past completed projects were
reviewed for evidence of oredictaole trends and
effects as to whether certain suotests were more or
less effective in disclosing defiCiencies, for cost
of testiny, and fop means of Quantifying for

comparative purposes tne costs and risks of
consequences of fielding untested materiel. It was
concluded that past test data can be used to
establish trends and Quantities of value in assessing

risks, however, future projection of consequences of
omitted tests in terms of cost and risk remain highly
subjective. Improvement is dependent on future
development of effectivi data oanKs, incluOing
available feedback data from commodity users. It is
recommended that no furthe- act;-In be taken until
data collection, storage. and retrieval systems are (Ui
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DECISIONS AND DESIGNS INC MCLEAN VA

Research on the Technology of Inference and
DecisiOn. (U)

DESCRIPTIVE NOTE: Final rept. 1 Oct 76-30 Sep 77.

NOV 77 39D EcwaOs.waro :Jonn.Ricnar
Stillwell.lillia m ;

CONTRACI: NOOO1-76-C-O074, ARPA Order-3052

UNCLASSIc:ED REPCRT

SUPPLEMENTARY NOTE: P-epared in cooperation with
University of Southern California. Los Angeles,
CA. Social Science Resea-ch Inst., Rept. nos.

SSRI-77-E and USC-01855-6-T.
DESCRIPTORS: : Ci4'S ' mak ;, ,Dec i S! t! u Of,,
Risk, Gro;z CnaricS, Hman reiations,

Mathematical models, ;esponse. Sca;vn; factors,
Procaoility distribution functions, Validation,
ConputerizeC simrlat~on. Yonte Ca-'c metnod.
Benavio-a! science, Jjo;ementPscnlo_,i.
Regression ana;ysis, Least sawares method.
Reports (U)
IDENTIFIERS: -Inference, Inference behavior.
Uncertainty (U)

This repo-t summarizes twelve months of research on
the technology of inference ant decision.
Theoretical research ant excerme-.al work on three
major topics: elicitation of swojective
ProbaDi lities. mlt -atrioute utility theory, and
the apDuica:ior of OeCiSior tecnnolcgy, is ciscusse.
Experimental *ork sno.ec that simole averaging of
individual's -coab;lit, juogments to form a group

judgment dc not differ significantly from behavioral
interactio in final cuality uf the juogments as
evaluated oy a ouaOratic scoring rule. Other
experimental work incated that elicitatior
techniQues ;ene of significant importance to the
auaiity of ,uOgments. Response scales were found to
affect both the magnituoe and vericicality of

probabilistic judgment. Ir the assessment of
subjective probabl,ty distributions elicitation
technicue was found to interact %wth the type of
Cistpibution used to generate tn.. oats in that biases
introdlkceC in subpec:ie o-coanility distributions
varieo as a functior of the uncertain cuantity being (U)



University of Southern California
A Criterion Validation of Multi-
attribute Utility Analysis and of
Group Communication Strategy
DESCRIPTIVE NOTE:
Organizational Behavior and
Human Performance 1980
Eils, Lee C., III
John, Richard S.

This study investigates the use of
an external criterion for validating
additive utility assessments under
certainty. Utilities were elicited
from 24 groups via consensus
judgment for 10 hypothetical
applicanti for bank credit cards.
The research design completely
crossed two factors relevant to
group utility assessment: (1) using
a decomposition (MAUA) procedure
or not, and (2) using a formal group
communication strategy or not. The
quality of each group's utility judgments
was defined to be the Pearson product-
momenit correlation between the group's
judged utilities and utilities output
from a configural (non-linear) model
used by Security Pacific National Bank
in evaluating applicants for Master Charge.
Group satisfaction measures were also
obtained. The decomposition methodology
and the group communication strategy both
aided groups in making assessments that
are more consistent with those of the bank
model, which is based on a systematic
collection and interpretation of a large
amount of relevant data. Simplified
procedures for obtaining weight parameters
in the multiattribute utility analysis yielded
better overall utilities than more complicated
ratio- estimation techniques.
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DOUGLAS AIRCRAFT CO LONG BEACH CA

New Strategic Airlift Concepts. Volume
III. Risk Analysis. (U)

DESCRIPTIVE NOTE: Final rept, May 7B-Feo 79,
JUN 79 76P Eliel .L. F. :Hull ,R.

E. McWili ams ,J. oc. :lNewton ,Floyd C.
P;atte.M. 1. :

REPT. NO. MDC-J8355-VOL-3
CONTRACT: F33615-78-C-3017
PRCj: 2404
TASK: 01
MONITOR: AFFDL TR-79-3062-vOL-3

UNCLASSIFIED REPORT

Distnioutiol, limited o U.S. Gvv't. agencies uly;
Test and Evaluation: LJ! 79. Other recuests for

tris document must be nefenred tc Director. Air Force
Flignt Dna~rics Let.- Attn: FXS. W-ignt-
Patte-son 4FB. Ok 45433.

SUP EMENTARY NOTE: See also Volume 5, AD-S042
724L.

DESCRIPTORS: *Jet transoort planes, -Aeronautical
engineering. *Airlift operations, Risk. Cost
analysis, Oerational effectiveness, Forecasting,

Computerized simulat;on, Takeoff, Aerodynamic
lift, Coe~ffcients. Lift to drag ratio. Fuel
consumptior, Figure of frenit, Airships, Turbofan

engines. Tu bOorop er.gines, GiiOers. Aircraft
nuclear prooulsion, Tafle4(Data) (U)
IDENTIFIERS: Aircraft oeign, C-5 aircraft, Wing

in grourrd effect, PE62201F, WUAFFDL24040136 (U)

The o~rr-ar Objective of this Study was the
definition nf future strategic airlift vehicle

Ccnzezt oc;:-ns 9n:'. e tcn;ie Cdfo~r
successful operational implementation. The
definitic', include ve''Cle Characteristics.

Operatior.4, features, and f'igures of merit reflecting
the relative effect;veness and cost imolications of

the vehicle concept options. Configutration
Concepts ccnsioereC in this study include: advanced
turbofan anC tur:oproo-powened (propfan) convent ;onal

wing-body arrangements. a deri atlve of the C-S(H)
with an ac.onceo-tecn-1ogy winc and propulsion

system. a nuClea ocwepec vehicle, a wing-

distriOuteC-ioaQ venicie, a waterborne vehicle, (U)

- . ,,,, .....- - dim. / ' ' °
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NAVY FLEET WATERIAL SUC;PCRT OFFICE 'AECHANICSBURG PA

OPERATIONS ANALYSIS DEPT

Analysis of Proposec Initial Stock~ng

Policies, (U)

DEC 76 54P Engelman.d. L.
REPT, NO. 116A

UNCLASSIFIED REPORT

DESCRIPTORS: -Invento-y analysis, *Inventory
cOntrol, Policies, Cost effectiveness, Naval
iOgistics, Matne'atical models. Spare Parts.

Military reqiremerts. Nval ecvipment, Abunoance.
Th-esno1d efects. Leao tima', Mathematical

Prediction. Stockpiles, Repair, Risk analysis (U)
IDENTIFIERS: Variab;e thresnold rule,
Availability (U)

0301 414Q.42 estaoD sheS n.olicy fop the

Cetermination of inmtial reouirements for secondary

item spare anc repa,- parts. DODI 4140.42 also

authorizes aiternat;ve models whose onjective is to
minimize time-weignted reouisitions short. The
VaniaDbe Thresnold Rule. an alternative initial
stocKage model oevelo.ec for the Navy. "as been
approved as an acCezta':e substitute for the DOD

Mlodel. This study coma-es the oerfo'nance of the
Current U:CP risk roei (whiCh meets the
alternative modcl Criteria) with the Variable
Threshold RA,,e, the DOi ruleS, and te Current
stocking criteria. The study shuws that the
Variable Tnresholo and the UICP policies are
both more cost-effective than the DOU mooel. but

t~e Variabi0 Thresh cr is mo-e flex'tlO an!

easter to impleent. (Author) (U)
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CALIFORNIA UNIV LOS ANGELES SCHOOL OF ENGINEERING AND
APPLIED SCIENCE

PERA (CV) Project R;sk Management. (U)

JUN 74 34P Feiler.A. M. :Jurges.Glen

REPT. NO. UCLA-ENG-7445
CONTRACT: NO:014-69-A-C2CO-4052

UNCLASSIFIEO REPORT

DESCIPT ORS: *Aircra't =arrie-s. -Maintenance,
-'-'anagernent plannin anc control, *Risk analysis.
SCnodUling. Allocations. Configuration nanagement.
Decision making. Rerair, Uncertainty (U)

IDENTIFIERS: TRANV 4 r'I. -N-twori'
analysis(Management). CVA-67 vessel. PERT (U)

This report Oesc-iDes tne aoolication of TRANSIM
IV. A PrubatilistiC -etwo-x anaiysis tecnniaue. to
planning. scneljin,; ano allocation of PERA
(Planning and Engireering fon Repair and
Alterations, (CV) reso.rces in connection with
aircraft ca-rier ove-haul ana reoar. The PERA
(CV) application project was a joint undertaking
Petween the UCLA Ppoiect TRANSIM staff and the
PERA (CV) staff. (U)
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CALIFORNIA UNIV LOS ANGELES SCHOOL CF ENGINEERING AND
APPLIED SCIENCE

Project Management througn Simulation. U)

DEC 76 44P Feiler,A. M.
REPT. NO. UCLA-ENZR-75-119
CONTRACT: ND0014-76-C-0112

UNCLASSIFIED REPORT

DESCRIPTORS: -Manaocenent plamn.in and cortol.
;Systems analysis. -Critical Path metnos,
*Cornputerizea Simulpition, *Pis analysis. "NetwOlk

analysis(Managemelit), Models, Simulation (U
IDENTIFIERS: Project manaergtret.
Models(Siinulations). Oete-ministi c (U)

Tre role of cpitical catt' network analysis in
ppoject mjnaeme't is discussec. 5Deci'ic
Shotcoings Of conventional, oateriniir;tic network
nna)ysis tochnioLes cre outlined anC ex.Vmnles are
given1 of the ind;vidual faCtCrn wnich contribute to

the overall optimism of detenministic ana!Vsis.
Computer simulation is offered as means of
cevelooing realistic scned;les, Dtodgets and reSource
requirements for Orojects where uncertdinty and
performance vrplaoi)ity are of significance.

(Author) (U)
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PENNSYLVANIA STATE UNIV UNIVERSITY PARK COLL OF BUSINESS

ADMINISTRATION

A Survey of Multiattribute/Multicriterion
Evaluation Theories. (U)

DESCRIPTIVE NOTE: Interim reot.,
SEP 77 80P Fishburn,Peter C.

REPT. NO. TR-26
CONTRACT: N00014-75-C-0857

UNCLASSIFIED REPORT

DESCRIPTORS: .O*cision theory, -Goal programming,
Utilization, Decision making, Risk analysis,
Bias, Assessment, Methodnlogy. Criteria,
Stochastic processes. Dominance models, Economic
analysis (U)
IDENTIFIERS: WUNR047112 (U)

This reort provides a comPrenens;ve survey of
theories for the evaluation of decision alternatives
and/or consequences of decision that ar.
chararterized by a num:e, of attributes or
pe*fT-mancc criteria. Tne evaiuation theories are
classified under a centaitity,/rsk/uncertainty
trichvtomy and include varieries of utility theory,
noncumoensatory preference structores, theories of
stochostic oominance, theories of risk. and many
others. More than 300 references are provided,
about half of which have appeared afte- 1970. The
survey also discusses various choice models for
multiattriDute/multicriterion situations and includes
a concluding Section on assessment methodology.
(Author) (U)

.. ..S . -- , . . . ... .. . ..,.,m , - " ' - ,



Pennsylvania State University
University Park College of
Business--ETC
Stochastic Dominance Without
Transitive Preferences
DESCRIPTIVE NOTE:
September, 1977
Fishburn, P. C.

A
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Theory Versus Practice in Risk
Analysis: An Empirical Study:
A Comment
DESCRIPTIVE NOTE:
The Accounting Review
July, 1976
Volume LI, Number 3
Fishburn, Peter C.

This article presents a
discussion of utility theory
and points out some
potential error in conclusions
drawn by W. Greer in an
earlier article in The
Accounting Review.
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AD-B036 665L 16/4.2

ARMY MISSILE RESEARCH A 'U DEVELOPMENT COMMAND REDSTONE ,
ARSENAL AL PLANS AND ANALYSIS D:RECTORATE

Risk Assessment Update of Stinger-Post
Engineering Developrent PrograM. (U)

DESCRIPTIVE NSTE: Tecnnical reot.,
DEC 78 22F Foster.L. E. ;Painter.B.

N. :PiCkens.D. E. ;

REPT. NO. DRDMI-D-79-iPRO.: 1 P665898MM~66

TASK: 00

UNCLASSIFIED REPORT

Distribution limited to U.S. Gov't. agencies only;

Test and Evaluation: Dec 78. Other reouests for
this document mvst be referred to Commander. Army
Missile Research and Development Command. Attn:

ORDMI-TI. Redstone Arsena, Al. 35809.
DESCRIPTORS: *Risk. *Surface to air missiles.

Checkout procedures. ScheOuling, Probability
density functions, Sys:ems engineering, Networks (U)
IDENTIFIERS: WU00.ASM66.PE5898A (U)

This report represents an update of the Schedule
Risk Assessrent performec Dy the STINGER-POST
Technical Evaluation Cnmmittee. The Risk
Analysis Te3fr of the STEC performeo technical,
schedule, and cost assessments of the STINGER-POST
Engineering Development program wrich represented
the Government position to evaluate contractor

o-oposals. This report represents an update of the
Schedule Risk Assessment and considers
Completior of some of the activities perfOrmed within
the past 15 months. (U)

4 C .. *,
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ARMY MISSILE COMMAND REDSTONE ARSENAL AL PLANS ANALYSIS
AND EVALUATD:N DIRECTCZATE

Risk Assessment Update of Stinger-POST
Engineering Development Program. (U)

DESCRIPTIVE NOTE: Tecnnical rept.,
OCT 79 20P FoSterL. E.

REPT. NO. DRSIV/D-8C-1

UNCLASSIF:E0 REPGRT

DistriOution lirited to U.S. Gov't. agencies only;
Test and Evaluation: 17 Oct 79. Otner reauests fop
this document must be referreO to Commander, Army
Missile Comrand, Attn: ZRSMI-ROT. Redstone
Arsenal. AL 35809.

DESCRIPTOPS: *Sj~fa-e to z;- an::L.
evaluation. -Pisk, Arms pianning, Costs,
SCheduling. 10anagement. Contractors (U)
IDENTIFIERS: STINGER POST Engineering
Development Program, STATNET. STEC(Stinger-
POST TeChnice: Evaluhorn Committee) (U)

This report reoreserts an -odate of the Schedule

Riso. Assess-ent pe- Pr-,TeC :y the ST:N3ER-POST
Technica! Evaluatiun Cc--nttee of the US Army
Missile Resea.ch and Developmen: Command on

11 MarCh 1977. Tne Pisw AIyisiS Team of
the STEC performod tez'~ica. schedile. and cost
assessments of tie STIINEP-DOST Engineering
DeveloOment Prog'am whiC!. represented tie
Government pooition tc evaluate contractor
proposais. Suosecuent)y. a COntra~t was let to
General Dynamics on 28 dune 1977. This report
represents an up-ate of the Schedule Risk
Assessment and cons;Gers com.letion of activities

Performed wetween 28 uune iv77 and I Septemoe-
1979. (Author) (U)
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AIR FORCE INS7 CF TECH WRIGHT-PATT ERSON AFS OHIO SCHOOL OF
SYSTEMS AND LOSIST!CS

A Cost G!o: !io~el fo- Weapon System
Developmer-t P.'o;raims. (U)

DESCRIPTIVE NT 'E: Maste-'s thesis.
AUG 74 133,- Gover.Willa'r L. ;Lenz,

.John 0.:
REPT. NO. SLSR-22-74B

UC ASS:F!EZ, P=PORT

D)ESCP!PTO:ZS: ol'lt- r0Culement. -weaO)0n systems.
-Ccsts. I-;'rtics P<anr'r;, U.nCerairnt -, Risk,
Statistica; anaiasis. hl.&tematical modiels,

:DEN~TIFIERS: Grow~th mrce~s (U)

f.IucM attention haS tee- PfaceO on Cost growth in
mi ,i tar weaocr sySte'r, acui si t ions. The reasons
for cost ;-cwtr. can t~e relatea to unlcer'tainlty
relative tC Pr~oy'8"' CCst5. clliveny dlates and onoduct

I i ab i lt . A Con'CeotL.a I moceI r-as been develO00c!
tc ccoe with the u't entalnties in eanons accuiSitiofl
pro~grams. The rmoel relates the concepts of

'red-Cting ''na' Ccsts ha3%ed an a measure of
Lincertairnty wy~ o. ith Disk in "M~IS Stu~y.
The reas.'e Cf 6nce-ta-rty is entnc~y. or the 1ack

Of onaer ir the in -tion available to the oOrnaM
manager. Trhe rrnoce ex -asses final costs as the
ratio of in.iia' Cost estinates !a program~ entropy.
The autnors devoloD anid refine the mooel for-
acclication to wea: zn development p-ograms.
(Modified a~thc- abstract) (U)
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AIR FORCE INST OF TECH WRIGHT-PATTERSON AFS OHIO SCHOOL OF
ENGINEERING

A Monte Carlo Risk Analysis of Life
Cycle Cost Prediction. (U)

DESCRIPTIVE NOTE: Master's thesis,
SEP 75 186P GnavesSamuel B.

REPT. NO. GOR/SM/75D-6

UNCLASSIFIED REPORT

DESCRIPTORS: -Life cycle costs. *Logistics support,
*Risk. Contracts. Matherratical o-edicticn,
Maintenance. Analysis of variance. Reliability,
Probability density functions. Theses. SimuI lation,
Monte Ca-lo method, uet figrters u)
IDENTIFIERS: *Incentive contracts, F-16

aircraft (U)

This study is an investigation of the uncertainties
involved in the prediction and measuremont of Life

Cycle Costs. The particular treatment here
analyzes Logistic Support Costs. whicn are a

si.Oseb of the L4fe Cycle Costs. The
Logistics Supportability Incentives whiCh are
embodied in the current Genea; Dynamics F-16

cnntract are analyzed in the liqht of the stocnastic
uncertainties of p-eciction and measurement of
Logistic Support Cost. A Monte Ca-lo
Simulation mOdel ib devL.loped which will
approximate tne uncertainties involved in obtaining a
sample measurement of Logistic SupPort Cost in
a fixed length test. The model output is applied to
the Probiems of determining aopponriate Contractor
rewards or penalties, investigating the feasibility
of contractor st-ategies. and investigating the

*ffect of various test lengths. (U)
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AIR FORCE lST OF TECH viRJG -F.'ATTERSON AF6 OHIO SCHOOL OF
SYSTEMS AND LOGISTIL S

A Methooogy' for Su~jective Assessment of
Pnooility Distributions. (U)

DESCRIOTIV'E NZ<TE: Maste7-'s tness.
SEP 76 157P Grasofl.Anthony S. 'LaneloS,

Harold J.
REPT. NO, SLSP-13-76E

UN'CLASS:F:EC- REPOR7

OESCRI:1TCS: -Air Fo-ce zrocrement. - eao
systemrs, Cost estimates. P-ctCo~lity. Risk, Air
Force planing Netnooolo\,_ Tnses, Systeirs
maltagement, 'Og1stics *.1ara;t~n,er ku

In tle rita~ sage ~ ievelop~ment of a weapon
System it i imrOSSI=! to kno Itn omplete
certainty ,;neat tne f-1a; .zj c'. f tre weapon systemi
will De ,n terms o' oozletio. time, costs, and
Pe-forI'ancs. The a~n-s cesc' oe the following
tecnr;.'u9S 4Cr asSe~sing s.,jective orooability:
Cmoie-et.ee-Camies. Stanoarc Lottery.
Modified Cn rznman-A.ckof', Delrni,
DeD-oot Cc-sens.,. a-= ::-ec: Estin!3t~cn.
The fo' lo.,rn criterizi arec t'eirr'.2e ease of
appllc~tor. acJ8ptav;!-t anc t exib'ity,
reliabi 1t) ar-o va ot) time, remQtal of rrras. and
riscel laneo..s. Based uon tne content analysis, the
Standard Lottery tecnniCue is the tecnoue which
beat assesses the maonitwje of ..ncertain~ty present ini
a given wea;:o systems's oevelopmen: effort.(U



The Effects of Three Social Decision
Schemes on Decision Group Process

DESCRIPTIVE NOTE: Organizational
Behavior and Human Performance
25, 97- 106 (1980)
Green, Stephen G.: Taber, Thomas D.

An experimental study compared the
effects of three group decision-making
schemes. A nominal voting scheme
produced the highest satisfaction with
the group decision-making process, and
the lowest amount of expressed negative
socio-emotional behaviors, but also
produced the lowest feelings of personal
participation. A consensus scheme
produced nearly the opposite results-

with high felt participation, but also a
high degree of negative socio-emotional
behaviors, and low satisfaction with the
group decision-making process. Appar-
ently, the more structured nominal
voting scheme reduces the interpersonal
give-and-take that can lead to negative

socio-emotional behavior, but that also
gives a feeling of participation.

4F-



Theory Versus Practice in Risk
Analysis: An Empirical Study
DESCRIPTIVE NOTE:
The Accounting Review
July, 1974
Volume 49, Number 3
Greer, Willis R., Jr.

There appears to be substantial
conflict between the decision
processes used by actual decision
makers and existing utility theory.
The conflict seems to center around
the inability of classical utility theory
to deal effectively with situations
where one or more contingent out-

comes for a project are lower than
some critical amount. Existing
theory, therefore, incorrectly
models practice.

Contributing factors in the apparent
conflict may be internal inconsistency
and a tendency decision makers have
to be more averse to risk at the time
of actual choice than their pre-decision
statements would indicate.

46



Synergism in Group Decision Making
(How to Make the Whole Greater than
the Sum of the Parts)
DESCRIPTIVE NOTE: Personnel
Journal
Volume 58, No. 1: 12 and 13
Hall, Dr. Jay

This article gives sone guidelines
for use by individuals to use when
operating as part of a group to
achieve consensus.
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Synergy
DESCRIPTIVE NOTE: Manage
April, 1979
Hall, Dr. Jay

This article discusses various

aspects of group decision
making. As a result of a
number of experiments involving
decisions made by groups, Dr. Hall
offers several guidelines to be
used by group members in
achieving a consensus.



Graduate School of Business Administration
The University of Michigan
Why Risk Analysis Isn't Working
DESCRIPTIVE NOTE: Long Range Planning
Volume 8, December, 1975
Hall, William K.

In this article the author argues that
despite its popularity among researchers
and managers alike, Risk Analysis as
a management tool has not been successful.
He postulates that in the end managers
will give up attempting to make formal
analysis of risks, substituting more
effective means of living with the "results"
of those risks as they arise.

:r4



The Multi-dimensional Aspects of
Risk
DESCRIPTIVE NOTE: The Journal
of Portfolio Management
Summer 1979
Hayes, Douglas A.

This article presents a discussion

of risk as it relates to portfolio
theory. The concept of considering
risk as multi-dimensional when
attempting to apply risk analysis
to portfolio management is discussed.
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NAVAL POSTGRADUATE SCHOOL MONTEREY CALIF

A Statistical Analysis of the Effectiveness
of Program !nitial Conditions as Predictors
of WeaPon System ACcuistion Program
Success. (U)

DESCRIPTIVE NOTE: Master's thesis.
DEC 76 90P Hen-y.Dowglas Davies

UNCLASSIFIED REPORT

DESCRIPTORS: *Weapon systems, *M;litary procurement,
*Statistical analysis, Management planning and
COntrol, Risk analys;s, Cost overruns,
Predictions, Scheoul;ng. Correlation technioues,
Test and eva~uation, ,ifiation'conori-,cs),
Uncertainty, Develooment tests. Factor analysis,
Systems management (U)

This thesis examines tne relationship between
weapon system acquisition program's initial
Conditions tproject size. technical risk and
Program length) and program outcomes in the areas
of cost, performance. and schedule. The study
employs a r':nparametric co-relation orocedure and
Mann-Whitre , U Tests a ite principal
anaiytic tools of the examination process. The
results of the analysis indicate that a definite
relationship betweer; ccst/scnedule growth and program
Size exists. In a s:gnificant nkrnoer of cases,

large Programs incurnec ;,eater absolute cost growth
with less schedule sl',;ag than did programs of
Smaller size. The variance in prciect technical
performance is largely unexplained by the
methodology. although there are indications that it
.s related nvevrely *c pnograv length.
(Author) (U)

MEMA&MI~di~i "-ilf



Defense Systems Management College

Risk Aversion VS. Technology
Implementation
DESCRIPTIVE NOTE:
November, 1977
Hersh, M. H.

-j



Risk Analysis in Capital
Inve stment
DESCRIPTIVE NOTE:
Harvard Business Review
September-October, 1979
Volume 57
Hertz, David

How can business executives make the
best investment decisions? Is there a
method of risk analysis to help managers
make wise acquisitions, launch new
products, modernize the plant, or avoid
overcapacity? "Risk Analysis in Capital
Investment" takes a look at questions
such as these and says "yes"-by measur-
int the multitude of risks involved in each
situation. Mathematical formulas that
predict a single rate of return or ''best
estimate" are not enough. The author's
approach emphasizes the nature and
processing of the data used and specific
combinations of variables like cash flow,
return on investment, and risk to estimate
the odds for each potential outcome.
Managers can examine the added information
provided in this way to rate more accurately
the chances of substantial gain in their ventures.
The article, originally presented in 1964, continues
to interest HBR readers, the more than
153, 000 reprints sold since then testify to the
importance of this type of thinking on investment
analysis. In a retrospective commentary, the
author discusses the now routine use of risk
analysis in business and government, emphasiz-
ing that the method can-and should-be used in
any decision-requiring situations in our
uncertain world.

* .,



Brigham Young University
Group Risk Taking In Military
Discussions
DESCRIPTIVE NOTE: The Journal
of Social Psychology, 1972, 88, 55-64
Higbee, Kenneth L.

Research on the risky-shift effect has indicated that
groups are more risky than individuals. Since many
decisions involving military and international
policy are made by groups, some authors have
warned us of the potentially dangerous effects of the
risky shift in these areas, where increased risk
might work against our best interests. However,
most risky-shift research has used as a measure of
risk the Choice-Dilemma Questionnaire (CDQ), a
paper-and-pencil measure of hypothetical risk taking.
Thus, the validity of generalizations from risky-shift
findings to real-world military settings would be
affected by the extent to which riskiness on the CDQ

reflects riskiness in such settings. Two-man groups
of male college students (assigned on the basis of
similar CDQ scores) participated in a simulated
internation conflict. Subjects' CDQ scores were not
related either to the actual level of riskiness of their
military decisions, or to their perceived level of
riskiness. Generalizations to real-world military
decision making from risky-shift studies using the
CDQ may not be warranted on the basis of currently
available evidence, since the CDQ may not reflect
actual military riskiness in the real world.

54



The Retail Buying Committee:
A Look at Cohesiveness and
Leadership
DESCRIPTIVE NOTE:
Journal of Retailing
Volume 55, Number 4
Winter, 1979
Hutt, Michael D.

Effective marketing strategy
design requires a knowledge of
buyer behavior at both the
consumer and channel levels.
Only limited research has been
invested in studies of new-
product buying in a channel
context. Operationally, this
segment is pivotal in determining
the ultimate success or failure
of the product. This study examines
a particular form of organizational
decision making-the retail buying
committee.

A'
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ARMY WEAPONS COMMAND ROCK ISLAND ILL SYSTEMS ANALYSIS
DIRECTORATE

Analysis of Risk for the Materiel Acquisition
Process. Part 1. Fundamentals. (U)

DESCRIPTIVE NOTE: Final technical rept..
NOV 70 76P Hwang.John 0.

REPT. NO. SY-R6-70

UNCLASSIFIED REPORT

DESCRIPTORS: (*ARMY EQUIPMENT, INVENTORY CONTROL),
(*DECISION THEORY. PROBABILITY). STATISTICAL ANALYSIS.
ARMY PROCUREMENT. COST EFFECTIVENESS, INTEGRALS, RANDOM
VARIABLES, MANAGEMENT PLANNING AND CONTROL. SIMULATIO{U)

IDENTIFIERS: RISK. RISK FUNCTIONS. STATISTICAL
DECISION THEORY. SYSTEMS ANALYSIS. COMPUTERIZED
SIMULATION (U)

The Paper is the first in a series devoted to the
subject of analysis of risk for tre materiel

acquisition process. The objective of this
introductory Daper is tnree-fold. First. risk
analysis is structured to sho* tbat it has close
affinity to syste-s anaiysis and adds a fleh
dimension, in ter'ms of a P-oatility measure, to
integ-ate the th,'ee dimensions of cost. time to
como;ete, and performance of a program in the

mstwriel acouisition Process. Secondly. numeous
avolicale technioues o' statistical decision theory
ase Presented. Plus decision tree anal~sis and
subjettive judgment collection. Third., methods
for risk analysis of the conceot formulation ancl
contract 0Ofinition Phases 0' tne acquisition cycle
are exhibited. Research Problems ire lso me~tioned
for fwture investigative efforts. Significant
payoffs from a risk anOlysis include the
identification of Migh risk &Peas. recommendations of
additional studies tc fill data gaps for better

management decision making, a better basis for budget
allocation, as well as tte discovery of additional
program alternatives. (Author) (U)

!~
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A;,,*) WEAPON: CONt'A4 POCK ISLAND ILL SYSTEMS ANALYSIS

DIV

An~alysis of Risk fO-~ tne M~ater'iel Acouisitio,
Process. Par: II. Utility Theory. (U)

DESCRIDTIVE NOTE: Final rept.,
M~A Y 71 43P Hwang,john 0.

REPT. NO. S'N-R2-71

UNCLASSIFIED REPORT

SUPPLE*-SNT.RrY NOTE: See also Peo-t Oated Nov 70. AD-
7,1 39..

CESCR:,PTC ;,: (,.A;RMY E-:;~Ml-ENT, INVENTORY CONTROL),

lIDECIS:CN. T-EOPY, STA'TSTICAL ANALYSIS). ARr:Y

THEORY, ;;07LBILITY MENS!TTN FUNCTIONS. THEOREMS (U)

IDENTIFIER!: PISK, STA 7STICAL Oz^CISICN THEORY,
SYSTEMS A'AC-YSIS. U ,l-' FUNC71ONS ( U)

The anr is devoteC to the subject of alaivsis Of

empnasiZvo t:rat risk ara1ySiS rust irnte-face with
clecision a, zlysis to ;a, ilitatLl Oecis cr-lnake.'; for
r~a~c- Ceveizmenta' pncs-ams. A cornc-se o~sco.sson

Ofuiity thoo"y. iotter jes, a'n0 tecrnroues to
elicit ujtili ty furCtions 's presentez. as wellI as a
Set Of Util1ity axio-'S. The Concepts are usec for
the aecicn arialyss of a hypOtt.tical example.
(Author) (U)
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RTIN *V:t,9ETTA AEROSPACE ORLANDO FLA COMMUNICATIONS AND

ELECTRONICS DIV

Inte;-ated Tactical Communicat ions System
(INTACS). Task III. Communications System
Effectiveness and Cos. Methooology
Develooment. (U)

DESCRIOTIVE NOTE: Firal rert.
APR 74 2.P

REPT, NO. 0;-128:
- 1

CONTRACT: DAAG39-73--0248

UNCLASSIFIED REDORT

SUPPLEME'7AR" NOTE: See a)so Task. 4 Supplement dated
:4e: 74. A--Z:2 OZ2L.

DESCRIPTORS: (-Tattica1 communications. Integrated
systems). A-my. Systems analysis, Metnodology.

Cost effectiveness, Communications networKs, 'I

Systems engneering, Cor utepizec simulation. Cost

amalysis, R -K. Sens,tivit . Traue of analyses (U)

11ENTIFIERS: MR-F(Mid Range Time F?anme),

Mid -ance ti"e frame (U)

The Cost a'c effecz;veness methodology oevelooed in
Task III o' trie INTACS oPro;am offers a direct.
Cezendacle. anO flexi;De means for evaluatinj the

ca0aoliities and cost of tne candidate mid range time

frame Arrt' communications systems concernec. At
the same t:me. it Constitutes an effective tool fop

ranking these systems furtne- on the basis of
te:mnological risk. Thus. the melhooolcg; developed

will facilitate the selection of a oDeferneZ system

as intended. (Author) (U)
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CALIFORNIA UNIV 5ER#%FE, OPERATIONS RESEARCH CENTER

Planing a-, Control Llncer Risk. (u)

C;ESCRIPT:V: NC7E. Fina reot. 16 jur 71-30 J.in 74,
JUN 74 1c; jewsefl.W411;am S. ;Oliver,

Robet N'.. *oss,Sne*,=, N'. -
CO.N RACT : DA-31 -124-A RO-D-33i,
PPO.J: DA-20-014501--14-C
MC.:N 1TOR: ARZ 5307. 8E-W

UNCLASSIFIEDJ RPCOR

OSCRIPTC;S: *t.a-ae-en'D anrni m anO control.I
-Risk. Dyna~ic oroga-mng Stocn-astic Processes.
Mathematicai Vooels. 'Eaves t,'eorem.
Corr ta Z ons (u)

A va-iez" o4 ciffe"en' esear~c' efforts nave Deen
sw"r,)o-tet tne pa~t :tr-es yea-s. 7nis nesearcm
fa Ijs ! tme fol Io, : ng a'-eas* Th )-eo-y anc
conrrt aZ n of opt rra co: i c es i n dynamic

stoc.'astic =-ocesses: tZ eveiownent of moel

Li near -ZeZ Sayesian est irnat ion mooels. A
surnm3r'y of :ne -esea!cn effont in ec.2h of the a~ove
areas s pr-esented. (u)
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CALIFORNIA UNIV BERKELEY 0;ERA7,Ot,,S RESEARCH CENTER

Plannring and Control uner Risk. (U)

DESCRIPTIVE rCTE: Fin~al rept.,
AUG 76 31P ewell)ldill:13m S.

CONTRACT: 0.4,C04-75-G-0163
.MCNITOR: ARZ 12549 .17-t.

UNCLASS:FIEZ REPORT

DESCPIPT0C-: Marageen~t planrningc a.n ccntnol, 'Risk
an'a si s Dec isi or -rK g Stccnz.-t i = p'cesses.
Protoleir areas, Data &ca-~i;~tion, Est'nmates.
Cp ti ri za - o- Po ''ic es. Ea yes t neonrenm,
Mathematical mooels (U')
INTI F IERS I Ce i , (Li

This reoort lescrioes ,ork~ in~ ine rodellino of
stocrastic r menorrena ana tne developm~ent of decisol-
max(;r tec-ues iro risk an 8 netan

on oete?-mirio tle sttrJcture of ootimal oolicies ancl
exar-r~ ; tre rol'icat ions of dfiffe-ent ris

o:)j*ct,,cs: (2) Proolems of cata collection.
estimatior. ftnC upCatifl; for realistic decision

moceS. ).~'~r')(u)
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CALIFORNIA UNIV BERKELEY OPERATIONS RESEARCH CENTER

Planning and Control Under Risk. (U)

DESCRIPTIVE NOTE: Final rerit. I Nov 76-Nov 77,
NOV 77 29P iJewell.William S.

CONTRACT: DAAG29-77-G-0040
MONITOR: ARO 14240.7-M

UNCLASSIFIED REPORT

DESCRIPTORS: *Operations research, *Management
planning and control. *Decision making, Risk.
Bayes theonem, Stochastic processes, Military
operations, Estimates. Mathematical models.
Probability, Decision theory, Par'ametric analysis.
Data acquisition (U)

This is the Final Report in a twelve-year
effort to model stochastic phenomena and develop
decision-making tecnniojes under ri5K and
uncertainty. Recent research areas which received
major emphasis were: (1) Basic risk decision
models, with emphasis on determining the structure of
optimal policies in the face of unknown Danametens in
the relevant risk distributions; and (2) Data
collection and parameter estimation with emphasis on
linearized Bayesian methods. (Author) (U)
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DECISIONS AND DESIGNS INC -'CLEAN VA

Prosect Tr-eor'y. An Analysis of Decision
Making Under Risk. (U)

DESCRIPTIVE NOTE: Technical nept.,
APR 77 43P Kannemar,.Daniel ;Tvtrsky.

CONTRACT: N0OC14-76-C-0074. ARPA Order-3052

UNCLASSIFIED REPORT

SUP; EMSN7.'RT NOTE: Prepakd in zcooeration with
Perceotnonics, Inc. Eugen'e, OR. Zec sion
Research 5rarch, Reot. ns. PTA-1042'-77-4.

DESCRIPTORS: -ZeCisicr aXnq. -Decision

IDENTIFIERS: Prospect tneca-y, Decision

analysi s (U)

The teCeticai tas~s s' oecio-) E'.ra81,'Si5 is

whior Oerole si5- to O-sbt t! ei r aeas ons. Tr,S
a-tic~e oJest.iOrL tre %a? idity Of ut it,. tneo-y ano
offens an a!:err~ative, 'opospect tneor,,.. In
andition to 0-oviding evicence i 'n suoppot of prospect
theory, thE parer owscusses its i'-picatiors fon the
theo-y andl *ract iCe cf Oecision arnalysis. It
suggests, for example, %.ays in w--icm subtle cnes
in elicitation~ ProCedure can have mark~ed effects on
People's expressed vauwes. (A.A~ngr) (U)
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ABSTRACT

Two new design approaches are presented for upgrading

the programmable button interface at the GEODSS LI'S. These

designs make use of the Motorola microprocessors. The design

simplifies the logic, standardizes the interface to the host

computer and provides increased versatility with the micro-

processor software.

This document assumes the reader is familiar with the

GEODSS Experimental Test System (LI'S) and its basic operational

configuration.
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AIR FORCE INST OF TECH WRIGHT-PATTERSON AFB OHIO SCHOOL OF
ENGINEERING

Risk Assessment. (U)

DESCRIPTIVE NOTE: Master's thesis,
JUN 73 1BOP Lenox.Hamilton T.

REPT. NO. GSA/MA-73-3

UNCLASSIFIED REPORT

DESCRIPTORS: (*MILITARY PROCUREMENT, UNCERTAINTY),
STATISTICAL ANALYSIS, DECISION THEORY, PROBABILITY
DENSITY FUNCTIONS. COSTS, ECO'.O.ICS. SYSTEMS

ENGINEERING, THESES (U)
IDENTIFIERS: *RISK. BANES THErOEM, PARAM4ETER
ESTIMATION, NETWORK ANALYSIS(MANAGEMENT) (U)

RisA assessment became an integ-al -art Of the
D0 system acquisition proess in 1969. The
primary effort of the oapen was directed at exploring
past attempts to quantify ris5. and while the
qulitative measurement of risk is mentioned, it is
not explored in ny ceDth. An attompt is made to
define or cJesc-i~e the marner in which risk analysis
va-ies thrOughout the s.,:tem acouisit'on life Cycle
and a methodology usin; BayOs' Tno,-ei is
presented for the cuantificaticn and updating of risk
in a*, on-going O-gram. The metriois of Stimatng
pare-neters and tneir usefulness in a formal
analytical orocebs ape discussed. The prcoaoillty
density function best transmits the inc.-taint9
associated with an estimate and lencs itself more
readily to the analytical tecnniques tran other

metnoos of estimation. (Modifieo author
abstract) (U)
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ARMY AVIATION RESEARCH AND DEVELOPMENT COMMAND ST LOUIS
MO

Total Risk Assessing Cost Estimate
(TRACE). an Evaluation. (U)

DESCRIPTIVE NOTE: Interim rept..
FEB 79 48P LilgeRalph W.

REPT. NO. USAAVRADCOM-TR-79-8

UNCLASSIFIED REPORT

Distribution limited to U.S. Gov't. agencies only;
Contractor Performance Evaluation; Feb 79. Other
requests for this document must be referred to Commander.
Army Aviation Research and Development Command.
Attn: DRDAV-BCD. P.O. Box 209. St. Louis,
M0 63i66.

DESCRIPTORS: *Cost estimates, *Research management,
*Risk, Cost analysis. Computerized simulation,

Computer Programs. Parametric analvsis, Time
series analysis. Catastrophic conditions, Decision
making. Methodology, Probability (U)
IDENTIFIERS: Sensitivity analysis (U)

This report discusses the need for cost realism in
the estimates fo- Research and Development (R
and D) programs, the management reserve as one

method previously used to manage Cst growth, Some of
the ojections that have been raised concerning the
use of the management reserve, tne historical
implementation of the Total Risk Assessing
Cost Estimate (TRACE) which was developed at
least partially in response to tnose objectionS, and
the relationship of TRACE to other cost estimates
such as the Baseline Cost Estimate (BCE) and
the Independent Papamelric Cost Estimate
(IPCE). The report also describes several methods
for developing a TRACE, some of which have not been
proposed previously. But in so doing, it is not the
intention of this report to Provide a handbook or
manual describing how to prepare a TRACE in detail.
Rather, this report presents a critical appraisal
of the TRACE program wherein several observations

are made, some Of whiCh are based upon actual
experience at AVRADCOM. (U)
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AIR FORCE ACADEMY COLO

Final Report of the USAF Academy Risk
Analysis Study Team. (U)

AUG 71 121P Lochny.Robert R. ;Hensley.
A. D. :Flamr.er.Prtil;z ;Smith,Donald R.
Head.Ricna-c! G. :

UNCLASSZrIED REPORT

DESCRIPTORS: (*ARM E r:CE5 PROCUREMENT. -COST

EFFECTIVENESS). PR55AILITY, MANAGEMENT ENGINEERING.
WEAPON SvSTE%*S. LNCEFTAN:TY (U)
IDENTIFIERS: -RISK (U)

Trhe stva' if.vestic %tt Ei , of r C

growth and improving c..ality in the weaoor system
acauisit'or Prccess. !: investigates a new
management crocess, formal risA analysis.' Risk iS
the procaoility thpt a ;)oject willi nt be completed
within specfieC ti,. cot ana pe.fonmance
Consra~nts by fcl 'c.;g a s~eCrf'eZ cow-se of
action. Ris' asses%-ent ,s an estinate of tne risk
aSSocir':c i a pa-:ic..ar c:,--se of actcion.
RisK mana;e-ent is :e Generation of a;te~netive
courSes of a:tion for redicing risk. Rish analysis
is the lEij-er process of comnDnin; -isk assessment
and risk maa;elent in OrCe to examine factors
affecting :ne risv, of acoui-in; a system. It is the
purpOse of the stwuo :c ioenti what a Pisk analysis
is. no% it can be 6co;olisned. *ho should
accoumplhsm it anc w,;ere it fitZ in the management
structure for weapons systems acouisition.
(Author) (U)



Factors Affecting Adoption Of A
Quantitative M,/ethod For R and D
Project Selection
DESCRIPTIVE NOTE:
Management Science
Volume Z1, No. 2, October 1974

Maher, P. Michael: Rubenstein, Albert H.

In the field of research and development
(R and D), "state-of-the-art project
selection models are not being widely
adopted. This paper reports on the
results of an attempt to develop, test and
evaluate systematically an R and D
project selection technique in an operating
R and D organization. The technique
employed was a modified risk analysis
model. The results suggest that an
individual's assessment of the value of
the data generated by an R and D project
selection technique is an extremely impor-
tant factor in determining his willingness to
adopt the technique. The relative impor-
tance of two determinants of adoption:
perceived changes in organizational processes
resulting from the use of a project selection

model and the importance of the strategies
used to introduce a model into an organization,
appear to run counter to the thinking of
many management theorists who tend to
emphasize the importance of the organizational
process and the importance of the strategy
for change.

E.7



I

VERT:
A Risk Analysis Tool for Program Management
DESCRIPTIVE NOTE: Defense Management
Journal
May-June, 1979
Mann, Greg A., Major, USAF
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An Analysis of Group Decisions
Involving Risk ("The Risky Shift")
DESCRIPTIVE NOTE:
Human Relations
Volume ZZ, Number 5

pp 381-395
Burnstein, Eugene

This article presents an analysis
of the conditions under which
groups in a laboratory situation
commit themselves to a goal,
demands extraordinary effort
or skill and whose probability
of achievement is not high.
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A Conceptual Cost Model for Uncertainty
Parameters Affecting Negotiated. Sole-
Source Oevelopmeit Contracts. (U)

DESCRIPTIVE NOTE: Doctoral thesis,
71 201P MartinMartin Dean

UNCLASSIFIED REPORT

DESCRIPTORS: -Contract proposals. -Cost models.
Weapon system effectiveness, Uncertainty, Economic

analysis, Cost overruns, Risk analysis.
Negotiations, Military procurement. Defense
planning (U)
IDENTIFIERS: Sole source contracts (U)

Attention was placed on cost growths as related to
the acquisitlon of weapons systems by the military
services. Uncertainties exist relative to program
Costs, delivery dates, and product reliability.
The Purpose of this study is to construct a mooel
which will assist in cooing with uncertainties
affecting cost. Research and development
procurement is unique. A goal is Durchased. not a
hardware item. Vague specifications may cause

contrnct costing ooblems. The weapons a:ausition
process encompasses concept formulation. contract
definition. engineerin g development, and broduction
and operation. As a scientific Conceopt t-averses
the continuum from concept formulation to o-od'.Ction,
uncertainties are reouced. For this Study,
uncertainty cannot be distinguisned from risk.
Unce-tairty may be classified as eitner articioated
for unanticipated. Each of these is classified as

either exogenous or endogenous. Uncertainty is tne
absence of information, which may be though of as a
commodity. In this capacity, information may be
describeC and measured. Informaticn gleaned from
the internal and external environments will permit
the reduction of uncertainty. The military services
have attempted to cope with uncertainty by the use of
incentives and contractual arrangements. The
relationship between the entl'ooy, information.
uncertainty, and cost Paramete-s ?nanles a conceptua

1

cost model to be oeve;cped. Ent-ocy is a measure
of information In a system. The term refers to (u)
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Risk Analysis of the Army Production Plan
for Self-Propelled Howitzers. (L1

DESCRIPTIVE NOTE: Final rept.,
JUN 76 23P MazzaThomas N. :Paanmain.

Arthur W. ;NetzlerMartin , Jr;
REPT. NO. DRSAR/SA/N-41

UNCLASSIFIED REPORT

DESCRIPTORS: *Risk analysis, *Howitze-s, *Self
propelled guns. Estimates, ProductiOn, NetwoPk
analysis(Management). Army planning (U)
IDENTIFIERS: M-109 mow itze-s(51- ) M- C
nowizens(B-in,). M-110AI howitze-s(G-iri.)

(U)

The M09 and M110 self-;,rooelleo rOwitz ,s a-e
presently being O,'ocuct-imc-Ove. Tmis arla,.sls
assessed the riss of achiev)n; the mi;.StoneS
prescribed by the production plans fo- bOth
howitzers. Based Cn the relatonsnlps/interfaces
among the mi lestcnes, a netwo.- nnflel Aas ceveopec
to depict trese relaticrsDos ana se-ve as a nc ac map

for accomplishing the goals within the cesi-ec time
frame. The results indicated a high risk of
meeting the schedule for full release with an
expected slipage of 12 montns for the M109 and 5-
1/2 months for the MIlOA1. (Author) (U)
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REPIC 7 OCC'JXENTATlON P~i

~ U~r lnlyts 1~~1w 'i enture Evaluatica, nIL-=al e~._4 Indefl.1,i.e

.oint nventicral Iunit~cn Progr!,-

Oecislon -Mceis O:rect.rs~te
'Cnt Cnvcrtlonj ; rnwnit-,on P-ga

Uncl assified

ABSTRACT

This Users'/Analysts Manual provides information in sufficient detail
to Permit installation and application of the VENTURE EVALUATION AND REV*,E
TECNIQUE (VERT). VERT is a ccrputerized, matheiratical oriented simulation
network tecn-nique designed to model decision environments under risk. His-
torically, VERT nas been used principally to assess the riSKs involved in
the undertaking of a new venture, as well as in the estimation of future
capital requirements, control monitoring, and overall evaluation of on-going
projects, programs, and systems. Modeling is accomplished with a small set
of easily comprehended operators which readily facilitates tne structuring
of a sy-zollc pictorial network layout of the system unde.r study. VERT is
an adaptive tool, thereby allowing the scope and level of abstraction to
rest almost entirely in thne hands of tre analyst. Thus, miodeling can be
accomplished on a one-for-one basis, wnereby one real world event and activ-
tty is correspondingly represented symbolically as one event and activity in
the VERT network; or, modeling can also be accomplished on a compressive
basis whereby a multitude of real world events and activities are comoressed
into the symbolic representation of a few events and activities in tne VERT
networK.
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Georgia Institute of Technology
Atlanta School of Industrial An--ETC
Application of Decision/Risk
Analysis in Operational Tests and - ETC
DESCRIPTIVE NOTE:
September, 1975
Montgomery, D. C.
Callahan, L. G.



The Effects of Feedback on Task
Group Behavior: A Review of
the Experimental Research
DESCRIPTIVE NOTE: Organizational
Behavior and Human Performance

23, 309 - 338 (1979)
Nadler, David A.

Experimental research on the cueing

and motivational effects of feedback
on behavior in task groups is reviewed.
The impact of feedback is seen as
contingent on several factors including
the nature of the feedback information
(including level of aggregation, task/
process focus, and evaluative content),
the process of using feedback, individual
differences among group members, and
group task structure. Feedback is seen
as contingently leading to affective and
cognitive outcomes, including level of
attraction to the group, pride in the
group, motivation, defensive feelings,
and acceptance of group problems.
Feedback is also seen as potentially
leading to behavioral outcomes such as
task performance, membership behavior,
and coping behavior. A preliminary
model of the impact of feedback is
construcre.



ODC REFCRT BIBLIOGRAPHY SEARCH CONTROL NO. BHN29N

AD-A013 729 21/5 15/5

RAND CORP SANTA MONICA CALIF

Performance/Schedu1e/Cost Tradeoffs and
Risk Analysis for the Acquisition of Aircraft
Turbine Engines: Apolications of R-1288-PR
Methodology, (U)

JUN 75 26P Nelsond. R.
REPT. NO. R-1761-PR
CONTRACT: F44620-73-C-0011

UNCLASSIFIED REPORT

SUPPLEMAENTARY NOTE: See also AD-780 636.

DESCRIPTORS: -Aircraft engines. *Turbines, -Air
Force procurement, sLog;stics planning, Trade off
anelyscs, W pcn syst-mS. cenf-.ane. Scheda;.;'g,
Cost analysis, Risk, Turbofan engines.
Afterourning (U)
1DENTIFIERS: Cost models, Risk analysis,
-Logistics Tanagem-ent. Rolls Royce RB 211
engines (U)

The renort discusses two applications of a cost-
estimating -odel that incoroorates cuantitative
measures of an engine's pe-for-ianne. A sommary

measure. called time of a-rival (TOA), can be used
in the dec~s~or-aknq -process to t-aoe c f

ogrfoamance. scnedu:e, and cos: c^n: t'e conceptual
ohase of a'Craft turoine ergines. -no author
o-ie'ly rev-ews tne ICA measure a0 cost-estimat ing
metmodologles and tnen Presents a tradeoff and risk
analysis of two Pnesent-'oay orcarams: tne Roils
Royce RE211 engine prograrr and a new,
h'pothe:,ca , afte"our-inq turoofan engine pnogram.
The analysis indiCates: (1) The cost croAtn
fur the R52,1 "as Uue tO an d.,:tious British
p-ogram. in terms of performance level demanded for
the specific schedule desirea. (2) A schedule
reQuiring a new engne 'anead o4 its time' results in
a higher cct if it is achieved: it also exposes the
engine, and the entire weapon system, to a higner
risk of pe-formance shortfall, schedule slippage, and
cost growtn. Future oians incluce an extension of
teh TOA me:nooology to the assessment of ownership
costs for engines. (U)



DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. BHN29N

AD-A019 932 19/1 5/1

ARMY ARMAMENT COMMAND ROCK ISLAND ILL SYSTEMS ANALYSIS
DIRECTORATE

Risk Analysis of the US Army 155mm Cannon-
Launched Guided Projectile Program. (U)

DESCRIPTIVE NOTE: Interim note,
DEC 74 19P Netzler,Martin , Jr;

REPT. NO. AMSAR/SA/N-30

UNCLASSIFIED REPORT

DESCRIPTORS: *GulDeD projectiles. -Artillery
ammunition. eCost analysis. Risk. Scheduling.
Production. Uncertainty, Networks, Statistical
analysis (U)
IDENTIFIERS: CLGB(Cannon Launched Guided
Projectile). -Cannon launcteo guided projectile,
Vert network ana;yoer. Networn analysis. -155-mm
guided projectiles (U)

This analysis estaetes the scnedule and cost risks
associated w,tn te Army 155im Cannor-Launched
Guided P~o:ectile CGPi Development cro;-am.
The anailysis conoereo tne Army CLGP pro;ram
from I Janua-y 1975 to initiation of full scale
prodaction. Unce-tanties were analyzed Dy
simulating tne Drogram using a notworK format arc
representing cost and Scheoule as renCom variaoles.
Statistics %ere obtained using tme VERT networA
analy:ep. The planned program scnedule and costs
were found to be close to those obtained from the
network analysis. (Author) (U)
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R1

How DCAA Uses Risk Analysis In

Planning and Programming Audits
DESCRIPTIVE NOTE: The Internal
Auditor
June, 1979
Neuman, Frederick

By employing risk analysis, DCAA

has been able to optimize the use of
limited auditor resources in meeting
its audit responsibilities. Not only
are we assured that the areas with
highest payoff, such as operations
audits, are scheduled for review: but
we are equally assured that deferred
audits are those in which the risk is
minimal.

* .- -C * -



DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 084325

AD-A015 624 15/5 5/1
NAVAL TRAINING EQUIPMENT CENTER ORLANDO FLA TRAINING
ANALYSIS AND EVALUATION GROUP

Acquisition Cost Estimating Using

Simulation. (U)

DESCRIPTIVE NOTE: Final nept.,
SEP 75 29P Okraski,Henry C. :Parrish,

William F. , Jr;
REPT. NO. TAEG-TM-75-4

UNCLASSIFIED REPORT

CESCRIPTORS: -Cost estimates. -Computerizeo
simulation, Government Procurement. Logistics
suport, Computer Programming, Mathematicai models,
Risk, Uncertainty (U)
IDENTIFIERS: ACES model (U)

Acquisitic, cost estimates deve1cped as Slngie
point values are, at best, misleading and. at 4orst,
imoossiole to achieve. S.ngle Point esti"-ates 0.
not suffic~ently reflect tne assrmltions. ijc;ment or
apoeprensions of the estimatsn. This paper ceals
witr a tecnnizue fo inco-ocrating Lncertan:'; and
risk into tne acCisitoin cost estlmating roceoure
such tnat tie estimates are oresented as a -ange of
va:ues. encomcassing engineerin g . !anjfa~tuni. and
logistic s~cpr'r es:wnz:es. Te cost es:'onating
model, a P-a;.natic aDp'4caticr cf sim~latic. and
classical cost estimating oreceaures, has oeen
programmed in BAS!C anc is generalizaole and
expoptaole. (U)
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AD-B010 208L 19/6 5/1

ARMY ARMAMENT COMMAND ROCK I'SLAND ILL SYSTEMS ANALYSIS
DIRECTORATE

XM196 155mm Towed Howitzer Decision Risk
Analysis for ASARC/OSARC III. (U)

DESCRIPTIVE NOTE: Final rept.,
MAR 76 79P Olson.Stuart w. ;Trier.

Norman H. ;
REPT. NO. DRSAR/SA/R-17

UNCLASSIFIED REPORT

Distribution limited to U.S. Gov't. agencies only;
Proprietary Info.: Mar 76. Other requests for this
document must be referrred to Commander, Army
Armament Command. Rock Island Arsenal. Attn:
DRSAR-SA. ROck Island, Ill. 61201.

DESCRIPTORS: (*Howitzers. *Army procuremant),
(*Risk analysis, -Decision making), Selection.
Uncertainty, Cost analysis, Scheduling,

Computerized simulation, Ammunition. Army
planning, United States. Great Britain, West
Germany, Italy, Recoil mechanisms, Towed bodies,
Range(Oistance). Combat readiness (U)
IDENTIFIERS: *155mm howitzers, *M-19B
howitZers(155-mm), VERT(Venture evaluation

review technique). Venture evaluation review
technique, FH-70 nowitzers(155-mm). M-114
howitzers(155-mm), Soft recoil, LCSR(Lapge
caliber soft recoil system), Large Caliber soft

recoil system (U)

A decision risk analysis (DRA) was performed for
tne XM198 155mm Towed Howitzer Program. The
alternatives analyzed a-e those to be decided at
ASARC/OSARC Ill for the XM198 program. They
are: continue the xM198 into limited production
or terminate the XM198 and either Purchase the
United Kingoom, Federal Republic of
Germany. Italian FH-70 155mm towed howitzer or
develop a large caliber, soft recoil 155mm towed
howitzer. Improving the current standard M114A1
155mm towed howitzer to provide an interim improved
capability was also analyzed. The DRA was
conducted on the basis of the uncertainties in the
cost and schedule associated with each alternative,
using the Venture Evaluation Review Technique
(VERT) network Simulator. An apoenoix discusses (U)
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CDC REPORT SIBLlOGRAPHY SEARCH CONT ROL NO. BMN29N

AD-A026 63c 19/ 6 12/2

AR'*''Y A;W.*.JENT C0**,W14 RCCK ISLAND ILL SYSTEMS ANALYSIS
DIREC-0rE

Risk An~alysis of th'e %IIOF? Self-
Pr'opel led Huwitzer~ (Frm evelop~~nt
Acceptance in-Pr'ocess Pevtow to Initial

DESCRIPTIVE NC'E; F~nal rept..
1MAY -76 22; --aa-rnann.Antr~ur W. ;NetZler.

Martin , J-. !-'a3r3. 7n_ 8S. N.
REPT. NO. DRSAR/SA /N-40

UNCILASS1FIEC, REPORT

DSCRIPTORS: -Risk ar;a' sis, tH)i~ize-s, -Self

Per-t. Prcoe;!ing cnances (U)

158E3 prooeolin cnaes. Vert (U)

Tr-. cost a-z. ~~-$ -s ara',Si dzisociated with
t!,e MliCe2 oa~' c~~~e ~s cerfc-frea.
Ur'ceta- tes BSSOC:3te= wit-1 the t'MP f4n
bet~eefl t1-ev_-f Acceptan~ce !0ZE.,Aj i--
Pr'ocess Ree (IP9, arc, Tinitial ^ -jcrating
Capaoi it. ('CC) are cons ,ereC. Evaluaticn
was accornc * S~ec *N tr t-e ver-t !e Ev;,!bat on

ReL~t sroed ver'y lo.. r~sA in achlieving IOC
within tre cesiredl time frame. (U)



A Novel Approach for
Introducing Risk Analysis
DESCRIPTIVE NOTE:
Managerial Planning
July-August, 1978
Volume Z6, Number 1
Pekar, Peter P., Jr.
Ellis, Darryl J.

The questions facing management in
determining which capital pfoject should
go first are: What precise results can
be expected? What information must be
estimated to obtain results? Is there a
way to get basic agreement on key factors
such as -- demand, prices, costs,
insurance coverage and so on? And how
is return on invested capital measured?

Current conventional methods are one
dimensional. The reason is that estimates
made to depict futute occurrences are just
that, estimates. Because uncertainty
encompasses these estimates, all calcula-
tions prove to be self-defeating. Even
estimates derived independently from
individual specialists in the corporate
structure are subject to question. informa-
tion gathered from numerous sources is
meaningless if not logically descriptive of
future results. For these reasons, the
described simulation approach has the
inherent advantage of simplicity in depict-

7 ing reality. However, it requires manage-
ment support in wanting a portrait of the
risks and rewards; as well as expert follow-
through on the part of the planners. The
technology to simulate has already been
developed and is easy to use; all that is
necessary is management's need and the
ability to analyze uncertainty.
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AD-AO0g 077 19/6

ARMY ARM;JAENT CCO.PMAND r,,-CK ISLAND ILL SYSTEMS ANALYSIS
OFFICE

Reassessment Cf the AILMinum Bottom Carriage
for the XMISS Howitzer. (U)

DESCRIPTIVE NOTE: Technical note,
MAR 75 47P Powefl.Roger W. ;Morris,

Wil Ii am H. i
REPT. NO. SAO-Note-1S

UNCLASS:F:ED REPORT

DESCRIPTRS: -Ho %itze-s. -Carria~es. Aluminum.

IDENTIFIERS: r--198 wo4tes15::,X-ig8

A deci-:icr ris araiysis was oerfforrnea to Compare
tre ex~ectez cost. schedule. ano tec--cal -i~ of
the cur-ert ccevelcc~at 04 a steel oc:torr ca-fage
for tne 1;~ 55:! wz:er*tn trice of a
Pr'ooCSe-: zz-alle' OvO e cf an~ a -n~j, version
of ,!e OO.carage. Conaute-Ized VE;T
sirmuato, re:wor.ks .e-e used to eprsen.t the time
and teCnirt':a1 "iSi- .:e~relazicnisrs amoc~n the
activties an cecision points of thie a~te.'nativ*
orovrs. Eectec cost% %wee risei or, an
aP~r'cx1.r.Zt;.r of tne Planned XMI9g OL', %.itr, tne
p-.ooo-ftior c' stee or aluminum. car-iages determtined
Dy alternative pr'o0uctiion change-over dates. (U)



Federal Standards in Risk Analysis
and Contingency Planning
DESCRIPTIVE NOTE:
Data Management
Volume 18
Reed, Susan K.
Katzke, Stuart W.

The requirement to perform risk
analysis for Federal agencies exists
now but the methodology is optional.
Risk analysis technology is in an
evolutionary stage. In evaluating
various methods, it is noted that
many of the benefits of a risk analysis
are intangible.
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. BHN29N

AD-8015 709L 14/1 12/1 9/5

MANTECH OF NEw JERSEY CORP NEW SHREWSBURY

Relationship Setween Cost and Schedule
Risk. (U)

NOV 76 24P
CONTRACT: OAABO7-76-D-6137

UNCLASSIFIED REPORT

Distribution limited to U.S. Gov't. acencies only:
Test and Evaluation: 27 Dec 76. Other reauests for

this document must be referred to Commander. Army

Electronics Command. Attn: DRCPM-RBS. Fort
Monmouth, N. J. 07703.

DESCRIPTORS: *Costs, -Scheduling. -Risk analysis.
Electronic eauoment, State of the art. Delay.
No-mal dist-ibution, 8oundeoness, Overruns.
Probability density functions. Gamma oistrioution.

Development costs, ApproximationiMathematics).
Remote detectors. Ground sensors. Surveillance.
Monitors (U)

Among the problems nvolvea in estimating the cost

of development of a state-of-the-art electronic
compcnent 3^e the r;sks inherent in its develooment.
Tecnical r;Sk is the -is' that it may not be
PsiDb

1
P tn design. oeveloo ano consiruct an item

that ccnori-s to the mss'on paraneters oy the
SCPfepdc a:e. ScheCule risk i ti,? cosSibihltv
that the deveicoment tine may exceed the aareec-upon
Sc!eajje. These two te-rs a-e nt disjoint: ,i

fact, it may be said tnat tacnnical risk is actua;ly

Pant o
f 

the scneou:e PisK. since the poSsibility of
nct being acle to Cevelc: an item at all is but one
Cf the factcrs that may contribute t5 a schedule
ove-run. 0r-e a dfeenmen, ti-e It rd Ii. 6
nave Deen estimated. it remains to estimate cost.
using the assumed level of effort. In tnis paper it
is argueC that the prcceoupe for cost estimation
Commonly usec shoud be modified to give increased
accuracy. and methos are oeve;oped for so doing.
Methods are also develcoec for computing the cost
estimates for altered values of assumed risk. (U)
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AD-A022 359 19/6

ARMY ARMAMEN1 CCMMANO kOCK ISLAND ILL SYSTEMS ANALYSIS
DIRECTORATE

Risk Analysis of the M11CE2 SP Howitzer

(from OEVA IPR to Initial Operating

Capability). (U)

NOV 75 26P

UNCLASS:FIED REPORT

DESCRIPTORS: -Self Dropeled guns, *Howitzers.
-Risk anaiysis, Screouling, Procuction control,

Cost estrma:es. Qua) ry &Ssurance,
Retrofi tting (U)

IDENTIFIERS: M-110 hcitze-s(B-IN.), M-
110E2 how itzerls(S-IN.). w.-106

cantnid;4s(8-:N.). M-18B orooe~ling charges.
XM-186E3 z'.oelling coa-ges (U)

ThiZ St, as Derfor-e3 to assess t e cost ano

scheole -iss associate€ viim acn-ev -; ;nt~al
Cpe-atina Ca~aoility (ICC; of :e V0CE'
Self-P-ope; ed Howitzer osing tVe XMlo6a

Prooeilant crarge (Zone 8 only, ano fir ng the
M106 Projectile. (U)
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Risk Analysis Makes Chemical
Plants Safer
DESCRIPTIVE NOTE:
C and En Oct. 2, 1978

A brief discussion of various
groups and techniques for
considering hazardous
s ituations in manufacturing
is presented in this article.



Risks Of Shipping Chemicals
Studies
DESCRIPTIVE NOTE:
E and Engineering Technology
April 5, 1976

This article discusses a hand-
book that has been developed

for dealing with chemical
hazards associated with the

shipment of chemicals.
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PENETRATION STUDY: BEHAVIORAL ASPECTS OF DECISIONS UNDER UNCERT--ETC(U)

JAN 80 DRIPPY, P SWEENEY F33615-80-C-5139

UNCLASSIFIED NL
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Improving the Quality of Group Judgment:
Social Judgment Analysis and the Delphi
Technique
DESCRIPTIVE NOTE: Organizational
Behavior and Human Performance
24, 73-92 (1979)
Rohrbaugh, John

Previous research findings suggest
that group judgment is superior to
individual judgment, although groups
fail to reach their full potential because

of problems associated with the inter-
action process. Thus, groups perform
at a level generally better than the
competence of their average members,
but rarely as well as their most pro-

ficient members. The current study
explores two methods of group judgment
making which have been developed to
reduce the discrepancy between potential
and actual group performance: social
Judgment analysis and the Delphi technique.
These two methods are compared in a
controlled experimental setting with
regard to their potential both to signifi-
cantly reduce group disagreement and to
Drovide accurate judgments. The two
methods were found to be equal in the
quality of judgments produced. Social
judgment analysis, however, was a
significantly better method of reducing
disagreement than the Delphi technique.



York University
Conditional Risk Analysis
DESCRIPTIVE NOTE: Decision Sciences
Volume 9, 1978
Saipe, Alan L.

ABSTRACT

Tnis paper introduces conditional risk analysis as a new approach to extend the
standard risk analysis method of Hertz. An exercise in profit planning is used to iI-
liu'trate the special features of conditional risk analysis: total risk measurement. risk
decompoition, factor outcome analysis and variable significance analysis. Math-
eniatica! expressions are presented for performing the various analy~ses.



Making Meetings More Successful:
Plans, Formats, and Procedures
For Group Problem-Solving
DESCRIPTIVE NOTE: The Journal
of Business Communication
Volume 16:4

Seibold, David R.

This essay treats several aspects of
group meetings and conferences: 1)
steps in planning for chairing a
meeting or conference- 2) possible
formats, or general superstructures,
for organizing sessions and facilitating
group discussion and decision efforts;
3) alternative procedures for group
problem-solving (Problem Census,
Rational Reflection, Brain- storming,
Buzz Groups, Nominal Groups, Delphi
Method, Listening Teams, Role Playing,
Two-Column Technique, RISK, and
PERT). There is an example illustrating
how these formats and procedures can
be used conjointly.
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AD-A012 886 5/1 9/2

MASSACHUSETTS INST OF TECH CAMBRIDGE OPERATIONS RESEARCH
CENTER

An Interactive Compute- Program for
Assessing and Using %uktiattribute Utility
Functions. (U)

DESCRIPTIVE NCTE: Technical rept.,

JUN 75 133P SichermanAlan
REPT. NO. TR-111
CONTRACT: NOC014-67-A-0204-0056
PROJ: NR-047-1C4, M:7-CSP-73767

UNCLASSIFIED REPOWT

DESCRIPTORS: -Decision making, .Computer Programs.
Ri sk, Unce,'ti rty. ; rciati iI y ;jeris 1ty frC L to01,

Mathematical frocels. Tneses (U)
IDENTIFIERS: -tili:y fLrctions, Preferences,
Sensitivity analysis. MUFCAP computer program (U)

Tnis reprct Presents a corouter peckage desiVned to
facilitate 'no assessment and -.se of a decision
maker's utility fun;ctin for muitipie objectives.
Tne pacAcge PrcvLs rout nes fo- (1)

specifyirg Te zec sicr -iaer's p-eferences ove-
m.1 io;e c ,. .e-la, 21 t-cating unc;ertallt n

t'.e consoc,..:es resui:tn fron a decison, (3)
ranking al:'--ati' ccurses of action in orae- of

O-eference. &no (4i *dtudyinq the effects changes
in c-eferenes o- rte-tainty estimates may nave upon
tne nanking o a!.te-ra:ives. The routines a-e
,uezignec tc o anz caDe in a .- iety cf Droolem
contexts. T>e paee- is organizez as follos. Tne
cecision a, sis a ,D:'acn which provides the
theoretical oasis fc- the program is summarizeO.
7is is c'.- , z. cescn,;4::n of

methods fo ritiattailute uti I ity function
assessment RnC use. Then the Computer package is
Presented arO ccnpared with the aforementioned
methods. Acolicaticns of the package to several
Proolems are i4lhstnated and areas for future
improvement amc research are s.;esteC. (U)
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AO-A024 198 15/5 12/2

GEORGIA INST OF TECH ATLANTA SCHOOL OF INDUSTRIAL AND
SYSTEMS ENGINEERING

An Apo icazion cf WtAtvariate Discriminant
Analyss anc Classification Procedures to

Risk Assessment in Cperational Testing. (U)

DESCRIPTIVE NOTE: Master's thesis.

JUN 75 134P Sirims,Edward Dewey , Jr;
CONTRACT: DAAG39-75-C-097

LNCLASSIFIED REPORT

DESCRIPTORS: -operational test and evaluation.
-Rsk, -Multivaniate analysis. Discriminate

analysis, Mathematical models, Military procurement,
Sa.pl i g. Trcses (U)

This researcn develcps a metnoiolg' which

Cete-nines an ircex usel in the assessment of risk in

cerational Testirg. Tne risA assessment
Poole examined is that of preference statements
regans cometing systems. In order to evaluate

tne cc cct-i, systems, a multiva-ia:e statistical
ana: 's c t!e systems z unde-taien. ThOUYn te
a.:s's cF the mu'tva-iate Cstpoutions o each

system anc :-e ove-laz of these 0istriiutions, the
inoex of risA iS dete-rinez. Thus tne index of risk

is a meat-,-e of sif;;arity Of the competing

systems. (U)



Stanford University
Department of Operaticns
Research
On the Risk-Sensitive Optimality
Criteria for Markov Decision
DESCRIPTIVE NOTE:
June 1975
S1ladky, K.
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AD-A073 510 5/1

RAND CORP SANTA MONICA CA

Air Force Acquisition Options fop th, 1980s:
A Briefing on Study Plans. (U)

DESCRIPTIVE NOTE: Interim rept.,
JUL 79 laP SmithGiles K.

REPT. NO. RAND/N-1241-AF

CONTRACT: F49620-77-C-0023

UNCLASSIFIED REPORT

DESCRIPTORS: *Air Force procurement, -Air Force
planning, Weapon systems. Acquisition, Policies,
Risk, Cost analysis, Trade Off analyses.

Contract administration, Air Force Pudgets tU)

P-esents the slides and text of an informal

briefing given at HO AFSC in june 1979.
Outlines the current status of RPN 3702. 'Air
Force Acquisition Options for the 1960s,' outs
this project in the context of previous Rand work,
and describes study plans. Emphasis is on how to
acquire weapon systems, not what systems to acquire.
(Author) (U)
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AD-A044 355 12/2 5/9

ARMY ENGINEER wATERWAYS EXPERIMENT STATION VICKSBURG
MISS

Operations Research/Systems Analysis. (U)

DESCRIPTIVE NOTE: Miscellaneous Paper,
JUN 69 37P SmithJames F.

REPT. NO. WES-MP-T-69-

UNCLASSIFIED REPCRT

DESCRIPTORS: "Ooerat;ons research. *Systems

analysis. -Ccurses(Elucatlon). Decision making.
Trade off analyses. RisK analysis, Cost
effectiveness, 14athematical models, Dynamic
Programming, Heurist;c metho5, Decision theory.
Delohi tecln;Ques, Coouter duuiicatiuns, ResedrCh
ma-agement. Army research (U)

Systems crna:ysis neo-esents an aporoAcn to, or a
way of ;oc.in at, cD-clex orob;e-s of choice under
uncertair,t.. ;t of e-s a means of discoveriny how
to oesicn - to make effec:ive use over time of

tecnnologlcail covrlex st-rctu-e in wnich the
different comcnetrs ray nave aonpanently conflicting
oojectives: i-t as -a aco-oacr, to choosing a
strategy t-at -ieizs t-e oest calance among ris ks,
effectiveness. a-d costs. Its Dur:ose is to place
each e:ement in its Drocoe context so tnat in the end
the system as a whO:e may achieve its aim with a
minimal excenditune of -esources. Thus systems
analysis is a commor, sense approach to proolems of
decision. (U)
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ARMY MOBILITY EQUIPMENT RESEARCH AND DEVELOPMENT CENTER
FORT BELVOIR VA

Decision Risk Analysis (DRA) on the
Development of the Bni ge-Erection Boat for
the Ribbon 5rioge, (U)

MAY 75 74P Smith,Jeffrey A.
REPT. NO. USAMERCC-2143
PROJ: DA-i-G-754717-DH-01

TASK: i-G-764717-DH-OiOS

UNCLASSIFIED REPORT

DistriOution himited to U.S. Gov't. agencies only;
Test and Evaluation: 30 Dec 74. Other PeQuests for
this document must te referred to Commander, Army

Era ty Gipment Reseaocr, dni; Dvvt-', ,ment

Center. Attn: AMXFB-BP. Fort Belvor. Va.
22060.

DESCRiPTCRS: (-3ats. Ex;:eimental design).
(-Bridges. Ccnstruct;on), Fatrication0 Risk,
Assessment, Decision making, Systems analysis,
Matne-at-ca; rrocels, Simulation, Computer
programs. Monte Carlo method, Costs,

Scredul ing (U)
ICENTIFIERS: -RitDon briages. -Bridge erection
boats. Decision risk an3lysis (U)

T
mis reoort Documents tie decision risk anak'sis

(DRA) that was performec on the Cevelooment o4 the
Oric;e-erection Doat for tne Riboon Bridge. The
DRA was dore to cuarntif the rISKs. costs, and
tires invoV ed for each Of six c:niOiate 0O ge-
erection boats. A network was ceveooeo for each
candidate Ocat ara two networks were aevelocea for
simulatin; ccmetitvye prototypin; curin; -ne E0T
pr.Z-e. A c:-nter ;,: 'am z'nq; 3 7,crte
Carlo techniaoe, gas used to simulate each of the
development approaches and to procuce OUtput
statistics in terms of cost, schedule, and
performance. (Autmor) (U)



DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. HN29N

AD- 759 281 15/5

ARMY MOBILITY EQUIDMENT RESEARCH AND DEVEXOPMENT CENTER
FORT BELVOIR VA

Risk Analysis of the Supply-Haniling
Conveyor System. (U)

DESCRIPTIVE NOTE: Final rept..
JAN 73 54P Smith,,effrey A.

REPT. NO. USAMERDC-2050
PROJ: OA-1-G-664717-H-14
TASK: 1-G-664717-OH-1404

UNCLASSIFIED REPORT

DESCRIPTORS: (*ARMY EQUIPMENT. HANOLING). (.CONVEYORS.
ARMY EQUIPMENT), WEIGHT. CONFIGURATION, LOADS(FORCES),
VELOCITY, DESIGN, PERFORMANCE(ENGINEERING), FIRE
RESISTANT MATERIALS, COMPuTER PROGRAMMING,
PROBABILITY (U)
IOENTIFIERS: -RZSX ANALYSIS, -COST ANALYSIS (U)

The report documents the risk analysis that was
performed on a suoply-handl:ng conveyor System.
The -isk analysis was acne to quantity !ne niSKs
involvod for Project develoo-ent in additicn to
co-ni.ance ith tre droaft AMC regula:on on risk
ana:ysis. The conveor syste ,s ,n :ne ',nai
phase of concept f-u;a :or an: S ready fo the
system Cescriptior'coo,'oinatec test pog-am in-
process review. The objective of this analysis is
to :uiartify the aeveloonent time, cost, anc
performance for the SyStem with respec: to various

develooment aporoaches. A Decision T-ee type
Logic Diagram is used to graonically portray each
development approach. A comp ,ter program,
utilizing a Monte Carlo technioue, is used tc
simulate each of the development aporoacnes and to
produce output statistics in te-ms of cost. schedule.
and performance. (Author) (U)
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ABERDEEN PROVING GROUND MD

Competitive Oeveloomental Test (Technical
Performance Phase) of Armored

Reconnaissance Scout Vehicle, XM800. (U)

DESCRIPTIVE NOTE: Test Plan,
JUL 73 122P SobczYk.J. P. ;SovaJ.

T. . dr.;Martin,C. E. , Jr;
PROJ: 1X5646050417

UNCLASSIFIED REPORT

NOFORN
DESCRIPTORS: *Armored vehicles. Scout cars, M-800
vehicles, XM-800 vehicles, AmwhibiouS vehicles.
Tracked vehicles, wheeled vehicles, Comparison,
Operational test and evaluation, Human factors
engineering, Fire control systems, Maintainaoility,
Safety (U)
IDENTIFIERS: Environmental tests, Mobility.
Reliability, Risk analysis,
Performance(Engineering), Vulnerability
analysis, Artillery fire, Hit onobabilities,
Ammunition damage. Night warfare. PE64605A,
AS417 (U)

The Armored Reconnaissance S=ut Vehicle s
a small, 3-man. lightly armored comtat vehicle. The
combat-mission rocuirements emoaasize the neec for a
soecially designed scout vehicle that wil! p-oviae a
balanced combination of mOOility. agility, detection
capability in all weathers. Quet ooenation, and
firepower and protection uniu to the g'ound scout-
vehicle mission. The systems offe ed for test .il
be equipoed with the gun, automatic, 20-mm, M139,
the AN/VRC-49 radio system, tne AN/VIC-l
intercommunication system, and certain other Standard
items; however, the contractors have considerable

latitude in the manner in which most performance and
physical characteristics are met. The competing
systems will be wheeled versus trac~ed vehicles. (U)
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DEFENSE SYSTEMS MANAGEMENT COLL FORT BELVOIR VA

VERT - A Risk Analysis Tecnnique for
Program Maragers. (U)

DESCRIPTIVE NOTE: Study project -ept.,
MAY 77 34P Thornas.Tnomas N.

UNCLASSIFIE: REP"IT

DESCRIPTOqS: Marager:ent, 'Risk analysis,
-Decision maKin;, CooDutenized simulation. Network
analysiSl(r.anagement). Cost analysis. Time

dependence, Assessment. uncertainty. Scmeduling.
Probabi lity, Management inrormation systems.
Comrpter acolrcations. MIlitary procurement.
Acouis tio1 iU)

ICENT!FIERS: Program mara;ernent, *Venture
Evaluation Revie. Tecnnioue, Vert(Venture

Evaluation Review Tecnnicue) (U)

This reoort oescrioes the capabilities of the
VER7(Veitu-e Evaluatio- and Review
Techniaou) risk ana;vss t ?cnnicue and reviews

its cur-ent acDlica:;o-z n sucro"t of tne crogram
mana;er ( W,'. PM'S a-e coninucjSi;y faceo wit

n

m oc'sions A -wtout comolete ceta'nt/ o tneir
im.a:t. -- eze decis on s:t. ations involve ce-:ain
-iSKs or r--:aoilit es concernir; t'ie time. cost and
:ecnr'-a 'e-ormanCe e;4ects. Net tecrnic.es rave

oeen eycv rg to assist DeciSion Make-s (e.d.,
oM's in r j risk evmircment. VERT is a networK

si . Ia: i r ce i ng tecnn c;e -c:ently :eveioped to
OruviCe tn;s assistance. 9-om irformat on ccI;ected
througn nteviews witn Army and Nav,. oe-Sonnel
S,,O;ortzCr, zW's, a o'ofile of c,;nrert VERT

Sico:;c-: and ta - cffozti-znesL is ,
Applications discussed vary fpom the SucDOrt of
major pro;-ams like the Advanced Attack
Helicopter !o smaller efforts like the Platoon

Early Warning System. (U)



Compensation and Benefits
DESCRIPTIVE NOTE:
Personnel Journal
November, 1979
Volume 58
Thomsen, David J.

There are many examples
of how Baysian statistics
(also known as risk analysis)
can be used in the area of
compensation and benefits.
Several examples are given.

00
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The Supervisor's Survival Guide:
Being Group Leader
DESCRIPTIVE NOTE:
Supervisory Management
March, 1979
Volume 24
Thompson, Ken, Ph. D.
Pitts, Robert E., Ph.D.

This article presents information
about group behavior and some
guidance to supervisors as to how
to work with the group.
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Incremental Analysis Under
Conditions of Uncertainty
DESCRIPTIVE NOTE:
Managerial Planning
May-June, 1978
Volume 26, Number 6
Thornton, Fred A.

In recent years statistical
techniques have become a
significant factor in the planning
and decision making of managers.
The use of decision theory in
business problem solving is
becoming widespread. Thus,
managers need to recognize and
understand various quantitative
techniques which could help them
in arriving at difficult decisions.
The purpose of this article is to
present some of the various
applications of decision theory
which have been put forth in
recent years by writers. These
ideas should help managers to
identify particular situations in
their own companies where such
techniques might benefit them and
to help them understand the

applicability and value of such
techniques.

101



"We Used Risk Analysis To
Move Our Computer"
DESCRIPTIVE NOTE:
Industrial Engineering
May, 1977

Townsend, H. William R.
Whitehouse, Gary E.

This article presents a risk
analysis used by a company
to measure alternative methods
for relocating their large
corporate computer.
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COCKERHAM (jOHN 10) AND ASSOCIATES INC HOPEWELL VA

LS Army Total Risk Assesing Cost
Estimnate (7PACE) OGoaelines. (U)

CEscRrOTIVE NOTE: Tacnnical reot.
DEC 76 94P

CONTRACT: OAHOi-76-C-ICS

MONITDq: RC 77-

UNCLASSIFIED REPORT

DESCRIPTORS: -Cost estimates. -Army lou.1ets, *RiSk
analysis, Network. flowS. Scrieoul in, . U- ,ertainty.
Flow chatifng, Allocations, Cost cver-uns (U)
~IDTFIERS: Tnace ana;,sis, -.'ta, r sK~r
Cost est:z.:aeS, AS2!4. E.E2303A (U)

T.*ji report cSCnit~s :-'e oaCK~rz.-,nc, logic, ancl
our'pose of :re TRACE 'c~nept. D~ asic
mnet~odlog-es fcr conCd.ctiny T.-C analyses or*@
Gescribec 310 iliustratec:. ProCeC6.-es to De
followeo f,:- cotaifl~nc ris.A caoita are also
descriloeci and illustratecl. (Au:zor) l
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ARMY WAR COLL CARLISLE BARRACKS PA

Irolementation of Risk Assessment in tha
Total Risk Assessing Cost Estimate
(Trace). (U)

DESCRIPTIVE NOTE: Study project rent..
MAY 77 83P Venzke.Gene A.

UNCLASSIFIED REPORT

Availability: Microfiche copies only.
DESCRIPTORS: *Cost estimates. *Risk analysis,
*Systems management. PrObability distribution

functions. Research management. Cost models (U)
IDENTIFIERS: TRACE(Total risk assessment cost
estimate), Total risk assessment cost
estimate (U)

The concept of the Total Risk Assessing
Cost Estimate (TRACE) was articuiated ty the
ASA (R and 0) on 12 July 1974. It is a means
of explicitly accommodating the unforse.n a10
unidentifiable costs whlich cnaracterize research and
develooment proje:tb. Trp TRACE is recuirec tc

possess the property that it ;s a- estimate of tne
50:n pencentile cf the 7-oject cost p-otebillt
distribution. Unfortunately, early attempts to
imolentent the TRACE met with limitea success. A

fo-malizeO study was unrenta~en to aeveloc aae uate
tez;hiiues and t-o cani:oate -etnodologies emergeo.
One of the asoroOctes. the TRACE tietjo-K 'ooel.
is extremely promising. The zecond tecnnicue.
TRACE Risk Tabulation. can be improved upon by a
modification involving compute- generation of the

beOdOed Orobability distribution. Tner remain
some problems in 'educating' wsers of the value of
tne TRACE. and the TRACE concept suffe-s frcm
some inherent snortcomings. It is recommended that
the new tec-inices 4or develOping the TRACE be
implemented, along with some ancillary actions to
support the implementation and ennance the usefulness
of the TRACE. (Author) (U)



Optimizing Decision
Support Systems
DESCRIPTIVE NOTE:
Datamation
Wagner, G. R.

The author discusses the
idea of an executive support
system to achieve the
coupling of an individual's
intellectual resources with
those of the computer.
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ARMY MATERIEL COMMAND TEXARKANA TEX INTERN TRAINING! CEN TER

Imoler.entation of the Feedback Capability toRISCA. (U) !

MAY 73 117P WattsRobert .J.
REPT. NO. USAMC-ITC-1-73-25

UNCLASSIFIED REPORT

DESCRIPTORS: (*MILITARY PROCUREMENT, COSTS). MANAGEMENT
PLANNING AND CONTROL, PROBABILITY. DECISION MAKING.
FEEDBACK, COMPUTER PROGRAMS, STATISTICAL ANALYSIS (U)
IDENTIFIERS: RISCA COMPUTER PROGRAM. -COST ANALYSIS,
RISK. PERT. NETWORK ANALYSIS(MANAGEMENT). LOGISTICS
MANAGEMENT (U)

The research is designed to exparnd the caoaDilities
of the simulation computer program. RISCA (Risk
Information System for Cost AnalySis).
RISCA has been developed for the risk analysis
educational effort at the United States Army
Logistics Management Center (ALMC). This
computer Program facilitates the analysis of sstems
that arc representable Oy a general class of nezwork
Structures by perfo-ming a Monte Ca-lo simulation

of te system. Thus, RISCA pDovi¢es the user
with the capabilities of investicating tne effects of
modifying an acquisition system Or comoaning one
acquisition system against alternate systems.
RISCA's most aoparent limitation, howev.,r. is its
lack of a feedback capability. The purocse of this
research will be to eliminate thiS limitation. An
effort will also be made to revise :he method of
activity and event sequencing rerformeO oy the
computer program during the simulation. Tnis last
chiange will be made to reouce tne time to simulate
systems with RISCA. The final success of
expanding the capailitles of RISCA will be
demonstrated by some example feedback ntworks.
(Autmor) (U)
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Investor Behavior:
Work or Play?
DESCRIPTIVE NOTE:
The Journal of Portfolio Management
Volume 6, No. Z
Weinflash, David

Conventional risk analysis assumes
that man predictably seeks to
maximize the greatest good. The
measure of good comes from the theory

of utility. The problem with this
assumption is that man does not react
in this fashion many times in the real
world. Rather than being risk averse,
man, in many circumstances finds
pleasure in risky situations.

10



Using Risk Analysis Methods
DESCRIPTIVE NOTE:
Data Management
January, 1977
Volume 15
Weiss, Harvey

In attempting to answer questions
about what is being received from
a company change, questions must
be answered concerning (1) Why
change, (Z) operational aspects
of a change, and (3) methods used
in a change. Risk analysis is a
method that may be used to answer
questions in these areas.

10 F
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Equip ment P eotacerment Models:
User Evaluati )n
DES C RIPT! VZ7 INO0T E
Journal of P-Iurchasingy
.Adarm, Everett E., Jr.
Pohien, M.fichael F

This article describes a study
in whic'h a com-parative evaluativn
of several well-known equipment
replacement models was conducted.
The models -were rated according
to various criteria by individuals
in several manufacturing organi-

zations --aced with eoui;=rent
reolacemnent decisions. These
evaluation-s are summarized in a

Weghin unction which -orovides
a single measure :or com~zar-na the



An Analy-is of Group Decisions

Involving Risk ("The Risky Shift')

DESCRIPTIVE NOTE:
Human Relations
Volume 22, Number 5
pp 381-395

Burnstein, Eugene

This article presents an anal'ysis
of the conditions under which

groups in a laboratoryv situation
con.r..;t thenr.selves to a goal,

demands extraordinary effort
or skill and whose probabil;tv
of achievenr.e.-t is not high.
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What Are The Risks In
Risk Analysis
DESCIRIPT1VE NOTE:
Harvard Business Review
July-Auagust, 1972
Carter, E. Eugene

installing risk analysIs throughout
a company is a dif.-Icult, timne-con-
suming, and ex-oensive o~eration.
Somne companies may have an easier
time of it than others; the author
suggaests, for example, that a strongly
decentralized organization mnay be
able to bend risk analysis to its tour-
poses more easily (other things being
equal) than. a strongly centralizedi
organization can. He cites many other
relevant factors as well: human reaction
and resistance, difclisinherent
in the technique itself, problerns of
integrating risk anal:,-s~s proceaures wit;-h
... anazement procedu reS that already exist L
in zhe cornoanv, an,'- -cc fort article
foc%:ses on the exo)er~ences :-our maor oil

com.-anies h-ave h ad In using risk analvs is,
exo-.eriences that cover th,,-e rarze from 'success"
tc 'comnlete fa;'-ure. ''The author outlines
and dscusses the --actors t'nat seerned tr,
ease the introduction of ri "sk analysis in the
com-.anies that used it with relative success
and the factory tna' drag-ged th-e techniaue
down' inth onaesi h'It nrd-c

:to inaly proved an abortive undertaking

He rovides a uaseful checklist -f notential
troluo-.soots -or mnanagers wh~o ar e think-ing
of acontinc, ris.K analvsis In zheir owvn
com-.)anies.
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Contextural Correlates of R and D Team
Collaborative Problem Solving
Dailey, Robert: Iorgan, Cyril P.

This article is a report concerning
a study which examines the relation-
ships between R and D team collaborat-
ive problem solving and four theoretical
team predictors: (1) Team cohesiveness,
(2) Task certainty, (3) Task inter-
dependence, and (4) Team size. The
results of the study generally indicate
that cohesiveness and task certainty are
important predictors of perceived R and
D team collaborative problem solving.
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Group, Task, and Personality
Correlates of Boundary-Spanning
Activities
DESCRIPTIVE NOTE: Human Relations
Volume 32, No. 4, 1979, pp. 273-285
Dailey, Robert C.

Boundary-spanning activities were
studied in 15 organizations engages
in basic and applied research.
Included in the study were 281 scientists
and engineers. Contrary to prior
theory and research, this study found
boundary- spanning activities to be
unrelated to job satisfaction. It was
stiongly related to perceptions of
research and developrr,.ent team

collaboration, job motivaticn, task
uncertainty, locus of control, team
cohesiveness, and individual productivity.
The research reported here makes a
strong case for including group processes
and characteristics in future studies
involving bo,'ndary-span'nrn activities.
The results also give increased impetus
to research which examines tne relation-
ships between boundarv-spanning
activ..ies and ;ndividual productivity,
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UNCLASS :-: E:

ufivers'tj of So~~VQr'n Ca ifcrfla .:s Ang~eles,
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University of Southern California
A Criterion Validation of Multi-
attribute Utility Analysis and of
Grou-o Comnmunication Strategy
DESCRP-TV!- 'NOTE:
Organizational 2Behravior and
Human Performance 1990
Eils, Lee C. , III
Jol-n, Richard S.

This study investigates the use of
an external criterion for validlating
additive utility assessments under
certainty. Utilities were elicited
fromn 24 gro-aps via cornsensus

judgent-or 10 hyp othetical
annlicants for 'bank credit cards.
The researchi desiin completely
crossed tw;.o factors relevant to

crou- zt-t assessmnent: iK 1) using
a deccm-ocsition nAA rocedure
or nct, and Z) u;sinc a formnai g r o'p
communication strategy or not. T he
ua~z L a:- e ach. ro,;p's u t;I iy Ju dg men ts

-- as efn<d to be the Pearson nrodu ct-
rnome-it correlation between th e group's
iudged utilitiesc and utilities out-put

rona con-- ural (non-linear)moe
used by Secu-rity Pacific National Banik
in evaluati.ng ap-plicants for Master Charge.
Group satisfaction mneasures were also
obtind The decomposition -methodology
and the 2-rouD commurumcation strategy 'oth
aided grzos in making assessments that
are more cons'iStent with those o-. the bank
mode", .nc s o6ased on a systematic
collectior and iLnrer--retation o.- a larze
amount of relevant data. Simplified
vrocecu,.res :or: obtaLninc weizght narameters

tn te :~rrot tiyanaly-sis vie-ded

better o-veral tiite th-an m-ore comvlicated
ra".o-esz'.matlin :ecn,cueS.
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Theory Versus Practice in Risk
Analysis: An Empirical Stady:

A Comment
DESCRIPTIVE NOTE:
The Accounting Review
July, 1976
Volume LI, Number 3
Fishb:rn, Peter C.

This article presents a
discussion of utility theory

and points out some
potential error in conclusions
drawn by W. Greer in an

earlier article in The
Accounting Review.
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AIR FORCE INST OF TECH ihR3T-7TERS0N AF3 CH:O SCHCCL CF

SYSTE..IS ANO LO-G:STILS

A ',etho~oio9Y fcr Suojec~ive Assess-Ment of

DESCRIPTIVE NOTE: Maste' s tnes ;s.
SEP 76 t57P Grayson,Antn.ony S. ;Lanclos.

Harold J. I

REPT. NO. SLSR-13-7
6 B

UNCLAS:F:2- REPCR~l

0ESCR.P'0QS: -Air Force pccrment. -Aeacon
systems, Cost estimates. Pccaoilty. RiSA, Air

Force planning. NletrodO -_gy, 7'eses, Systems
man~agemenlt, Logistics ..aracne.it J

Inm trte n: :a I stages -,47-ael z,ment of a meazofl
systemn ;t !s imccss~o~e :c A-c :n cv., -

af i o e .n :erms c'I cc.-' e-,-cn -.-re.- csts . arc
perc' ace. T'-e a t.ncr5 aes3:r oe tm'e 4' . rig

tecin i Zues 'Cr asses1 193 '..e,- Z .e C-ctao t j'

CrIodiie-B an-ar I es. S 'a-c ,. r

OeGrcoZ Ccrs~'.s .s. ar; e :::~

acoicat'cr. auazta' :; e O ''i'

miscel'ameo.s.. Sasez %.:nte ;ite-t ana ys~s. :Ie

Standara c-.te- tcnric..e :s :-e :ec-.r7cf.e wnicm

beat assesses :re ?ant_,e zf .-cem:ainty -resent in~
a given .weacon systens's cavelcomen: efO'pt. (U)



The Effects of Three Social Decision
Schemes on Decision Group Process
DESCRIPTIVE NOTE: Organizational
Behavior and Hum-an Perform~ance

25, 97- 10 6 ( 198 0)
Green, Stephen G.: Taber, Thomas D.

An exp-erimental study. cor.ptared the

effects ol: three group decision-makingI
schemes. -A nominal voting scheme
produced the high-est satisfaction with

the group decisio-n-making -process, and
the lowest amount oil ex :re ssed negative

socio-ernotional behaviors, but also

p roduced the lowest feelings of Dersonal
-articipation. -A consens-z.s sch~eme
produced nearly the opposite results-
with high felt -.a-.tizination, but also a
hIghn degree of negative socio-ernotiornal
behaviors, and low satisfaction with the
group. decision-r-akin,- -rocess. Aonar-
er.tly, the more struct-ured nominal
Voting schemne re,-uces the inter-DerSonal
give-and-take that car, lead- to rneza'v--
sociao-emnotional beha-vior, but that also
gives a feelinz of prib~.n
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Theory Versus Practice in Risk
Analysis: An. Ermpirical Study
DESCRIPTIVE NOTE:
The Accounting Review
July, 1974
Volume 49, 'Number 3
Greer, Willis P. , Jr.

There azpear-s to be substantial
confit between the decision.

processes used by actual decisilon
makers and existing utility theory.
The conflict seems to center arol-1na
the inabili:v o,- classical utility theory
to deal effectively with situation's
where one or maore contingent ou, t-
comnes for a -,roiect are lower thar.
some critica;I amount. Existing,
theory, theretore,. incorrectly-
models nra Ctice.

Con~ibfingfactors in the an_ arerrt
conflict m'ybe internal Lncons.Istencv-
and a tendetcy decision rnaers nar
to be rnrre all-erse to r'.sk a-. he -ime
of actual ch-oie than th-eir :e-es
statements -.vuld inoicate.
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Synergism in Group Decision Making
(How to IMAake the Whole Greater than
the Sum of the Parts)
DESCRIPTIVE NOTE: Personnel
Journal
Volume 58, No. 1: 1Z and 13
Hall, Dr. Jay

This article gives some guidelines
for use by individuals to use when

operating as part of a group to
achieve consensus.
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Synergy

DESCRIPTIVE NOTE: Manage
April, 1979

Hall, Dr. Jay

This article discusses various

aspects of group decision
making. As a result of a
number of experiments involving
decisions made by groups, Dr. Hall
offers several guidelines to be
used by group mennbers in
achieving a consensus.
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Graduate School of Business Administration
The University of Michigaan
Why Risk Analysis isn't Working
DBSCRTIPTIrVE '.\'T-: Lon~g Rance ?ianning
Volume 3, Decemnber, 1975
Hall, William K.

In this ar-ticle the au-thor argues that
despite ;ts popularity a mong researchers
and managers alike, Risk Analysis as
a management tool has not been successfi1

He postulates that in the end managers
will give up attemnpting to make formal
analysis of risks, substituting mnore
effective means of living with the 'results"
of those risks as they arise.



The Multi-dimensiornal Aspects of
Risk
DESCRIPTIVE NOTE: The Journal
of Portfolio Managemnent
Sumnmer 1979
Hayes, Douglas .

Thiks article presents a discussion.

of risk as it relates to portfolio
theory. The concept of considering

risk- as multi-dimensional when
atte-mpting to ap)plyr risk analysis
to vortftolio management is discussed.
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Defense Systems Management College
Risk Aversion VS. Technology
Implementation
DESCRIPTIVE NOTE' :
November, 1977
Hersh, I. H-.



Risk Analysis in Capital
Inve stment
DESCRIPTIVE NOTE:
Harvard Business Review
September-October, 1979

Volume 57
Hertz, David

I'How can business executives make the
best investment decisions? Is tbere a
method of risk analysis to help managers
make wise acquisitions, launch new
products, modernize the plant, or avoid
overcapacity? "Risk Analysis in Capital
Investment" takes a look at questions
such as these and says "yes"-by measur-
nt the mult'tude of risks involved in each

situation. Mathematical formulas that
predict a single rate of return or "best
estimate" are not enough. The author's
approach emphasizes the nature and
processing of the data used and specific
combinations of variables like cash flow,
return on investment, and risk to estirrate-
the odds for each potential o,-tco me.
Managers can exanrnne the added inforr aton
provided in this way to rate more accurately
the chances of substantial gain in their ventures.
The article, originally presented 'n 1,164, cont;.n:es

to interest H3R readers, t-e .nore thar.
153, 000 reprints sold since then testify to the
importance of this tve of thinking on investment
analysis. Tn a retrospective commentary, the
author discusses the now routine use of
analysis in business and government, enphaslz-
ing that the method can-and should-be used in
any decision-recuiring situations in our

uncertain world.
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Brigham Young University
Group Risk Taking In Military
Discussions
DESCRIPTIVE NOTE: The Journal
of Social Psychology, 1972, 83, 55-64
Higbee, Kenneth L.

Research on the risky-shift effect has indicated that
groups are more risky than individuals. Since many
decisions involving military and international

policy are made by groups, some authors have
warned us of the potentially dangerous effects of the
risky shift in these areas, where increased risk
might work against our best interests. However,
most risky-shift research has used as a measure of
risk the Choice-D"Iemma Questionnaire (CDQ), a
paper-and-pencil measure of hypothet,cal riSk taking.
Thus, the validity of generalizations from risky-shift
findings to real-world military settings would be
a:fected by the extent to which riskiness on the CDQ
reflects riskiness in such settings. Two-r.an roups
ot male college students assigned on the basls o:
s;,rni!ar CDQ scores) ?articipated in a sim.ulated
:nterna:ion conflict. Subjects' CDQ scores were not
related either to t:e actual level of riskiness of tne r
military decisions, or to their perceived level of
riskiness. Generalizations to real-world mili.ary
dec.sion making from risky-shift studies .,sing the
CDQ may not be warranted on the basis of currently
available evidence, since the CDQ may not reflect
actual military riskiness in the real world.

129



The Retail Buying Committee:
A Look at Cohesiveness -nd

Leadership
DESCRIPTIVE NOTE:

Journal of Retailing
Volume 55, Number 4
Winter, 1979

Hutt, Michael D.

Eflective marketing strategy
design requires a knowledge of
buyer behavior at both the

consumer and channel levels.
Only limited research has been
invested in studies of new-
product buying in a channel

context. Operationally, this
segment is pivotal in determining

the ultimate success or failure
of the product. This study examines
a particular fcrr-, of crgan'zattonal
decision nmaking-the retaL. bu ving
committee.
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Factors Affecting, Adontion Of A
Quantitative Method For R and D
Project Selection
DESCRIPTIVE NOTE:
Manag,,rnent Science
Volume 21, No. 2, October 1974
Maher, P. Michael: Rubenstein, Albert H.

In the field of research and development
(R arid D), "state-of-the-art project
selection models are not being xidely
adopted. This paper reports on the
results of an attempt to develop, test and
evaluate systematicallv an 3R and D
proiect selection technique in an operating
R and D organization. The tech-nique
emnployed was a modified rizk analysis
model. The results suggest that an
individual's assessment of the value of
the data generated- by an -R and D project
selection tec-.ntcue is an extrerz-e~v ~~
tant facto- *.- determin"-z '-s -wxillitzness to
adoot :he zec-n'.oue. The re'la-.ive irn-nor-
tance of two determinants o: adopt'.on:
?erce'.velz cnarges in. orgarLza-i-ona: -rocesses=

es,,li- rnthese o na-ro'ec: se..ec-.on
model anc. trie im-norrance o.- che straze2iezs
-seci to ntrocluce a model ;nto an organza::on,
appear to run counter to the thinking of
many mana gement theorists who tend to
ermnasize the irmportance of the ort-anizational
process and the importance of the strategy
for change.
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The Effects of Feedback on, Task
Group Behavior: A Review of
the Experimental Research
DESCRIPTIVE NOTE: Organizational
Behavior and Human Performance
Z 3, 309 - 338 ( 19 79)
Nadler, PD..id A.

Experimental research or. the cueing

and motivational effects of feedback
on behavior in task groups is reviewed.
The impact of feedback is seen as
contingent on several factors including
the nature of the feedback information
(including level of aglgregatlon, ta sk/
process focus, and evaluative content),
the pDrocess of using feedback, individual
differences among group rnernbers, and
grroup task structure. zeedback is seen
as contingently leaeling to affective and
cognitive outcomnes, irnclu-ding level of
attraction to the gr= rid'e ir. the
group), motivation. de-'ers -ve :ee~irgs,
and accentance of 2rou-,. -roblens .
: eedback is also seen as potentiall%
leadina to behavioral ozuzcomnes sucn as
task performance, --ern'ershiz) benavior,
and coping behav~ior. A -)rell-minarv
model of the ia c of fe -ba i ts
constructed.
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Improving the Quality of Group Judgment:
Social Judgment Analysis and the Delphi
Te chnique
DESCRIPTIVE NOTE: Organizational
Behavior and Human Performance,
Z4, 73-92 (1979)
Rohrbaugh, John

Previous research findings suggest
that group judgment is superior to
individual judgment, although groups
fail to reach their full potential because
of problems associated with the inter-
action process. Thus, groups perform
at a level generally better than the
competence of their average members,
but rarely as well as their most pro-
ficient members. The current study
exolores two methods of group judgment
making which have been developed to
reduce the discrepancy between potential
and actual group performance: social
judgment analysis and the Delphi technique.
These two methods are compared in a
controlled exoer.mental setting wit"h
regard to their potential both to signifi-
cantly reduce group disagreement and to
provide accurate judgments. The two
methods were found to be equa, in the
quality of judgments produced. Social
judgment analysis, however, was a
significantly better method of reducing
disagreement than the Delphi technique.
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Making Meetings More Successful:
Plans, Formats, and Procedures
For Group Problem-Solving
DESCRIPTIVE NOTE: The Journal
of Business Cornmunication
Volurne 16:4
Seibold, David R.

This essay treats several aspects of
group meetings and conferences: 1)
steps in planning for chairing a
meeting or conference; 2) possible
form.ats, or general superstructures,
for organizing sessions and facilitating
group discussion and decision efforts
3) alternative procedures for groun
problem-solving (Problem Census,
Rational Reflection, Brain-storming,
Buzz Groups, Nominal Groups, Delphi
.Method, Listening Teams, Role Playing,
Two-Column Technique, RIS<, and
?ERT). There is an example l-ustratng
how t'hese fcr7-ats and procedures can
be used con~ointiv.
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The Supervisor' s Survival Guide:
Being Group Leader
DESCRIPTIVE NOTE:
Supervisory Managem~ent
March, 1979
Volume 24

Thompson, Ken, Ph. D.
Pitts, Robert E., Ph.D.

This article presents infor-mation
about group behavior and some
guidance to supervisors as to how
to work with the group.
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WA

Investor Behavior:
Work'or Play?
DESCRIPTIVE NOTE:
The.Journal of Portfolio Management
Volume 6, No. 2

WeinfIlash, David

Conventional risk analysis assumes

that man predictably seeks to
maximize the greatest good. The
measure of good comes from the theory
of utility. The problem with this
assumption is that man does not react
in this fashion many ttnnes in the real
world. Rather than being risk averse,
man, in many circumstances finds
pleasure in risky situations.
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RISK Assessment Methodologies
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C C

Large Engineering Project
Risk Analysis
DESCRIPTIVE NOTE:
IEEE Transactions On
Engineering Managenent
August, 1979
Vol. Em. - 26, No. 3
Chapman, Chris B.

Abscrai-7his paper describes the current suus of SCER.T :Syner.
gistic Cononge,?cy Evaluation and Response Techniques). SCERT is an
attempt to proide a systematic approach to the planning and financial
evaluation of" lape engir.eering projects involving sigpiica.nt :isks. Its
mathemat-al bass is a Secision treeisemi-Markov proce-ss reprerentaion
ofa project. This basis is integrated with qualitative risk -.sse,. at pro-
cedures. The emphasis is preplanning posizive respons.es to potendal
contingencies. the need to get approximate answers to the righit ques-
tions. and the need to integate specialist expert opinion of various
kinds and more ienerl.J seasoned intuition. Development took place at
an acadermc level lurng 1976 as a consequence of discusions with po-
tential uses..A hi-h suisted the need to synthesize the miin methodo-
logcal fe:.-res of -A'o ;tojecu undertaken during 1975 by .iaes Con-
suiting Seric--s L:d. One was an assessment of the risks associ-ed with
alternative :, s-usctn schedules 'o, a as pipeline from the high
Arctic to -.ne C.ada-U.S. border. The other was an a.tsessnent of the
risks amsociated ' itlh 3lernative bid packages for a Lxed price coamct
to construct a tlhermal power station in lra2, Development during 1977
has, entered on a :es2:-se application to a North Sea pipeline project.
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In recent years. sevePal new contractual
arrangements have been zevlsed to estimate. tap;et.
and track logistic supocrt costs Curing the
acquisition 0hase. One zf these is a contractual
mechanism Anoon as a Log;StiZ Snoort Cost
Commitment (LSCC). sore:,mes -elerred to as a
Sucoopt Ctst Gwarantee. The :o~ec:ive of tne
LSCC iS to motvate tne cont-actor to c siqn hs
eauicment zo !ave PeduceC 'oG:sZ:: swco: costs
vhiougin increase, -el laoiity ancl maintairaoility
(R&M) wren Fie:ded. This -eort =ocumer'!s
researchi into the statistical nroertes (:, tlie
LSCC. The L$CC ut? l.es one of a oroao c'ass of
statistical estimators. nicn are zc,.i!x

mathematical func:ions of 5ic'er estriatoers .'ze
statistical prooerties are ot; K.Cwn. :n te -SC-
case, the complex estimatop is a :ost sjnzt on. anc
incopoorates such simaleP estimators as rates ot

occupence, curations of activity, and or*%,caf
distroutcn Of 3ct'lty. it a'So 'cudes ccns:a-t
cost ^ates. T11e research doClme:eC is prrariy

mathenatical. it Coes not treat in-i~oz: :e
numerous qualitative Issues regaeOng cC se. '4)



University of Pennsylvania
A New Method for Risk Analysis
DESCRIPTIVE NOTE:
Sloan Management Review
Spring, 1979
Cozzolino, John '.

Commonly used methods for
evaluating investments consider
the monetary floxws associated
with a project and ignore the

firm's ability or willingness to
assume the business risk of the
project. A new type of risk prc-

file curve gives an objective
measurement of the risk-adjusted
value of a project. This new method
can be combined with traditional
investment evaluat;on techniques to
give managers a tool to set, communicate,
and maintain a consistent risk-tolerance
policy.
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Trie iceasing e-nonasis ceing olaced on risk

analysis in 0OO "as made te sun;ect a focal poin:

for program mana;ePs. Tie indzioua; services a'e

required to esti-ae or stijectively de:erHne the

ri3K innerent in tlei- progras ny corc-.cti-, a ris$

aSsessment. T~e case s5,dy oevelc.eO in th.is

report is an atte-ut to inject a uartifPcation of

risk aasea on tne facts availao;e and rte jse of

prooab' ity and statistcs. A cecision ara!iysis s

then aplieOd to assist tne decision raKdr in

Cefinitvzing Mis cotiors on a Co;lar aS' .

'4apicus trado-offs and evaluation Criteria are used

to transfer tne degree of fisK to this dollar Zaso.
Each cost schedule, and Derformarce paraneter is

treated on an equal risk Oasis. (AutMor)
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A Sur'vey of M~ultiattribute/MYultiCriteiol
Evaluation Theories. (U)

DESCRIPTIVE NOTE: Interim rept.,
SEP 77 8op Fishlownn,Peter C.

REPT. NO. TR-26
CONTRACT'. N00014-75-C-0857

UNCLASSIFIED REPORT

0ESCR!P7ORS: *Decision theory, -Goal =rcramming,
Utilization, Decision ma~inq, Rs anaysis,
Sias, Assessment, Methodolo;y, Cnilepia,
Stocmastic ;)Pocesses, Domninance rno.els. Economic
analysi s (U)
IDENTIFIERS: WUNRO047112 (U)

Trlis -eoc-t -.rovice~s a corioreenS-ve s..r' ey 0'
trlen-'es for the e~ali.aon 35 decisio- a'te-naties
anc.nn cone~uerizes cf cec :;on *na: a2
cn a-te'Zed tpy a :u'u- o' att '3ites '
pe:--.,nncc Cp~te-ia. 7-'e eawat,-1 : 'zes a'e

~r ~,ano Hncl..ce arezes o' tneo-y.
nc~.eS~IoC-efere-,ce s-.'ucztes -,e,,-es of

st ;:-as~l corpnnce. :reo-les of s-, arc -an
otles Mor'e thnr 300 'eerces a-r z--:z:
aDcut na.liF of w'C~r na-e acoea-ec a':e- '97C. 7ne
survey also discusses vanious coice mrcoels for,
ini~j tattrout/mujl-cntterion si tu.ation's and ,flcluaes
a cotch. Crng section on" assessment metncco~ogy.
(Auticor) (U)

4 8



Pennsylvania State University
University Park College of
Business--ETC
Stochastic Dominance Without
Transitive Preferences
DESCRIPTIVE NOTE:
September, 1977
Fishburn, P. C.

149



Doc REPCRT BIBLIOGRAPHY SEARCH CCNT;ZL NO. SHN2GN

AD- 785 43a I5/5

AIR FORCE !NST CF 7ECH- W:H-PAT7ERSON AFS CHIO SCHCCL CF
SYSTEMS ':LZI7CS

A cost Goo:'m -Moe) for Weapon System
Develo:)ment Pr-ogr'ams. (U)

DESCRIPTIVE NCTE: Master's th'esis.
AUG 74 133? Glover'Willa~rn L. ;Lenz.

':Omn 0.
REPT. NO. SLSR-22-74B

UNCLASSFIE3 RcPC RT

OESCR!PTO;S: *'Ailitary or'ocur'erent. -Aeazon systaims.

IDENTIFIERS: Gr'owtri rMcS (U)

Mtc~ 3ttellt~cn ' ZS Lee" Placed on cost ;rO.tn inI

rnjfltary~ Aecs system acaw.isitics. Tne -eascrs

for cost ;'-zw can ze relatea o ...rcertailt'i
.eaiet3 O-nogra--l :Cs-S. Ze e' ateS 3r'.C Or':ZCt

r'elvaoi;.ty. % cor'Ceo.al ncze! -as oeen -'eveiooec

to ccoe 4't' t-re unezite in oeaccr's a0.;5l:,of
o.-gra-s. -'e -iodel re'ates tne cor'cec-ts

entr'Coy. i74rrnaziof. nCeatairity ano ccsts.
vr'eoict , 'ina! Costs 3sedl 01 3 :reasure 0,;
uncer'tain~ty. Synl~nYVoUS N*n rSK *n tn' St.XCY.
71-e Teasi.e of -nqtar'ty is e~t:oy. *or' tne acA
of or'oer ir :ne in ""-at~on ava IaOe to t-e o-c;am
mar'ager. 71 e ncc~e oxo'esses f-nal costs as :t'e
ratio Of initial cost estimates . :3-09ogCM entr'Ooy.
The autMrs dev@ioo aric r'ef'ne tne rnoce! lic-
aco'iCatczri :o mea. ;or ze,-elormnt o-gams.

(YodifieC a...ncr aosVr'3:t)
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AIR FORCE INST OF TECH WRIOHTPATTERSCN AF3 OH!O SCHC:L CF

ENGINEERING

A Monte Carlo Risk Analysis of Life
Cycle Cost Prediction. (U)

DESCRIPTIVE NOTE: Master's thesis,
SEP 75 186P OravesSauel 3.

REPT. NO. GOR/SM/750-6

UNCLASSIFIED REPCRT

DESCRIPTORS: *Life cycle costs, -Logistics suDoort,
*Risk. Contracts, Yathematical prediction.
Maintenance. Analysis of variance, Reliability,
Probability density funCtiOns, Theses. Simulaticn,
Monte Carlo method. Jet figmters (U)
IDENTIFIERS: sIncentive contracts, F-16
aircraft (U)

This study is an investigaticn of t'e unCertainties
Involved in the prediction and teasuremrr,2t cf L'e

Cycle Costs. The particular !-eat.:ent nre
ana;y:es Logistic SDcort Costs, icn are a

svose* of the Lie Cycle Costs. 7ne
Logistics Su:oortaniiity Ircent: ies mn;cl are
embc:ieo in the cirrent Gerela: .ai('8!lCS -16
contract are ana:yzed in the ;i;rqt of zne s:ocnos:ic
uncertainties of upejicton and reas~rement of
Logistic 

3
uCc't Cost. A Monte Cr'o

Simuiatiol mooe; is eve;coec ncn ' i
aporoAia:e tne uncera,ntes ,nvc;veo in oo:a ,r'g a
sample measurement of Lo;iStic Su~oor: Cost in
a fixed lenqtM test. T7e oCel Output is aoplied :o
the prooefrs 0' determining aoo-oDriate Contractor
rewarcs or oenalties, inves:iatng the feasibility
of contractor 3-ateQIC3. arc) 4vestigatn; tne
effect of various test lerstis. (U)
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ARM1Y WqEAPONS C0X'JAu[ ROCK ISLAND ILL SYSTE.-S AN.ALsSS
DIR ECTORATE

Analysis of Risk for tre Mater'ial Acquisition
Process. Part 1. Fundamentals.

DESCRIPTIVE NOTE: Final technical rept.,
NOV 70 76P Hwang,Jomm. 0.

REPT. NO. SY-R6-7O

UNCLASSIFIED RzEP:;

DESCRIPTORS: (*ARMY EQ~UIPM1ENT, jNV=NTORY CONTROL),
(-DECISION THEORY, PqOBABILITY). S.ATISTTCAL ANALYS:S.

ARFAY P;CCUREIAENT, COST EFFECT:VENESS, NTEGRALS. RANOCM
VARIABLES. MA4AGE-MENT PLA.INNNG AND CONTAOL, SIMULATIO(U)
IOENTIFIERS: R'A RISK FU4CT:CN. STATIST:CAL
OECIS:ON THEORY. SYSTEMS ANALi'S:S, COM,,',U7ER:Z-t:
SIMULATION (U)

rho zaoer Is the First inl a seies devoted to t ,e
swbject of analysis of risk ' tre rnatdriel
acu'sticn or'ccess. Thle oojecti.de of this
int:,cdcutory paoer' is nree-fcic. ;7ra, risK
analIy-s is i 9s StrwC I.red t o s-Cv tra t i t ,3s c !ose
aflinity to sySte'-S araijs;s and ac::s a ! e.
dilrensor, in to-ms Of a 0oooaoi lty 'Teasire. to
i-'tegr-3te t'e tl-ee di-ersl:s O Cost. tiime t
corno~ete, arci perfcr',arce of a n-s-'an in t-'e
materiel accuisition ;;ccess. Se chj.y flwnerc'js
aoolicao~e tecnncoues OF stas:-cal ceoson tneory
are oresented. "*,s Ocisiofl :-ee ara!,ss anc

~ec t i e j uagient co 11ec t ion.n;- 7r. ,i menocs
F-Op -is analysis oi tne conce~z 4cmu'atiori an,-
contract d Cfinit~on onases o4 t-e ac -us;-on :jt;7e
are e,ioited. Researcn zroole-.s 2re n'sO "ie't'cred
for, fthture imvesti;at ye e;Fo-t3. Significant
payof's from a risx analisis inc!i.de tn4
i cent if icat ion o f i ign r i s areas., reco-mmrnda ton ; 39s
additional stutlies :o 4ifl daza ;acs 43r oe:ter
managemnent Cec~s:cin rnAK~ng a zec:er nosis for ouo;et
al~ocatlon, as me;: as :-e Oisc2 ery of aoddtional
program alternatives. (Auth.or) (Ul,
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A0-3002 051 17/2 12/1.

MARTIN ,,,A;IZTTA A=RCSP \CE ORLANtCQ FLA CCY'UNCATIQNS AND
ELECTRCNICS D:V

Integrated Tactical Comrnunicaticns System
(INTACS). Task 1111. Comrmunicat ions Systemi
Effectiveness and Cost Methodology
Cevelor~ment. (U)

DESCRIPTIVE NOTE: Final ret
APR 74 2_0P

REPT. NO. CR-12a22-1
CONTRACT! OAA33-73-C-0248

UNCLASS:FISO REPORT

SUPPLEMEN4~qY NOTE: See also -asik 4 Supplement d'ated
:eC 74, A-C02 32L.

CESCR1P7C;S; (-Tact~cal comrmuni cations. lnte;'nated
systens) . Ary Syjstems anal/sis, %letnocolo;y.
Cost effectl'.e-ess, Commurnications retao~.s,
Systenis enq;erin, ::'cuteized s~~to.Cost
aralysis. Ris, Senstvit,. Trace off anajses (U)
IDENTFIES: !A7W(Mc Rarge Time F:rame).
Mid an twe frame (U)

T "e Cost art! e'fectveress -metlocc'y Cevelc;ed in
Task 11. ol .ne IV*4ACS cro~ram cf~ers 3 (:irect,
dependan!e. an fie Oia neanlS :or evaljatng tine
capaol) it as and cost of r.-e canoate mia nan~e time
frame Ae--y ccmmknicatCins systems concerned. At
t'n. sal-le tinle, it constit,.;es an effective tool For
ranidn; tineSe syStei-s funrtner on tire oasi s of
tazmrcd~agi nisA.. 7hus, t-e mp nolciyv 0eveloceo
will facilitate 1!ie seection of a prefer-ec system
as intendec. (Aut~or) (U)
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CA IFORN;A UNIV 6EPAEL~v CPERAT:CNS RESEARCH CENTER

Plannn a~io Control Lircen, Risk. (U)

cESCRI3T:'/E NCTE; Final rept. 16 .Ji f 71-30 JIun 74.
JUN 74 1Ct: JewefllWilliam S. ;Cliver,

Robert M.. ;Qoss,Sn-e~don M.;
CC.NrRACT: D-31-124-ARO-0-331
PAOj: OA-2-0-014501-B-14-C
MON 1T:1R : A P. 5307.6-'A

UNCLASSIFIED REPCRT

OSCRIPTO;S: *.anagement Pannirmg and control.
-RisA. Dynanic programm.ing, Stocnastic pr'ocesses,
,Ma tnema t icalI Iroce Is =-a-.,es t neo rem,.
Comrcuta jcr (U,

A var ie a ''zf ;-'e -ent n e eanc 7 e;o 4 -ts -'a., a ee n
s~zcrtaz 7 ze past tree years. 7 nis P-seardn

CdT. .~t3zon coz:a aOlcles in Cyv'aic
- isA cr*z-iems; (2) Adco"e-

stocnas:;c ccesses: (2) "evelooent of models
for instdt.- on*dcer'3cirgnol~cies; and, 4
Li-.ear'zedz Ba~esar es"ac models. A

z;-' ' --e :-esea-dn eCfort in 52cn of -. e azove
areas 's z.-een~ec.

1.3 4
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CALIFORNIA UNIV BERKELEY C;IERA-,CNS RtESEARCH CEN'TER

Planning and Contr'ol ur.cer Risk. (U)

Cc-SCRrP1IVE NCTc: Final rept.,
AUG 76 31P .;ejell.Wiljiam S.

CONTRACT: DAaC04-75-G-O0 63

UNCLASSt=.IE:0 REPCRT

CESCRIPTQRS: - Yar'age-em t p Iarr i ng anc ccnt= o I. -R sK
analysis. 0,ecisien m'axirg, Stcc'latic oi-ocesses.
Proolem areas, Data acc .;Siticfl, Estrnates.
Cotimizaticr. Policies. Sayes trneorem.
hlarmerat'cal -moaels (u)
IDENTIFIES*s Credf~l;Y )

Tis -ezoo' cescnizes z~r in tne rcceiling of
stacrnasi.: enn-- ~ e 'veo'c-ent o c-ecision-

gesearzn areas r-izn -eeeae -aor er,a"s's Ae!ne
(1) Sasoc -!a% CeczS'Cn MOCe;S. 'n e-Cnas~s
an aeternir'flg tne st-.Oure of ootiw-al po.lcies aric
examining~ te imolicatons of ciffe-ent nisA
ooectives; (2) Proemns of ::aza zclect'on.
es!;,raticr:, anc .poang 4or ealis:'.c cecosion
"mcCG5. (Autnor)
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CALIFORNIA UNIV BERKELEY OPERATIONS RESEARCH CENTER

Planning and Control Under Risk. (U)

DESCRIPTIVE NOTE: Final rept. I Nov 76-Nov 77.
NOV 77 29P JewellWlliam S.

CONTRACT: DAAG29-77-G-0040
MONITOR: ARC 14240.7-M

UNCLASSIFIED REPCRT

DESCRIPTCRS: *Cperations research, -Managemen:

planning and control. -Decision making, Risk,

Bayes theorem, Stochastic processes, Military

operations, Estimates, Mathematical models,

Probazility, Decision theory. Parametric aralysis.

Data accuisition (U)

This is the Final Reoort in a twelve-year

f'ort to model stochastic Pnencmena anc eve:Oo

oecision-maKing tecnnioues unGer risK and

uncertainty. Recent researCh areas 4nicn received

major emohas3is were: (1) Basic Pisk decision

models. with emprasis on determining tnd structure of

optimal oolicies in the face of unknown Capameters in

the nelevant risk oistnibutions: and (2) Data

collection and parameten estimation mitn emonasis on

linearized Bayesian methods. (Athor) (U)

Lill6



DC RTORT DIBLIOGRAPHY SEARCH% CC ITROL NO. SHN29N

AD- 767 871 15/5

AIR FORCE INST OF TECH ,VIHP~TSNAF3 CH;O SCAC:L CF
ENGINEERING

Risk Assessmnft.

CESCRIPTtVE NOTE: Vaster's thesis,
,JVUN 73 tSOP Lenox,Hamiltcn T.

REPT. NO. GSA/,MA-'73-3

UNCLASSIFIED R;EPC:T

DESCRtPTCRS: (.,MI'..TAAY PRCCUREME1.'T ,1NETA:N-Y).
STATISTICAL ANAL.YSIS, cEcrSlC'J THEORY, PRBAS:LIY
OENSITYf FUN4CTIONS, COSTS. SCC"*4Zcs. SY'STE1.tS
ENGINEERIN~G. THESES (U)

ZOENTIF;ElS: *R:SA. BAYES HECsP;r. PARA.4EI'-R
ESTINIATION, NTWCq)A( SS~zE~ (U)

RisA assessmnent becai-me an in~eq'a7 rr of t-le
000 system acquisit~on procei-s ;1 129. 'Tr
primiary effort of the Paoer, Aas t'lete at ex~lorirg
oas: at:erD;s to czuantfl ,IsA an hile Vie
quzlitative meas~rement of '5kx t5 7rent'cre~l,?ti
not explorec2 in ary cec-i. A" at*,-nct is -4e t
defin~e or trec'e~e -Panrel in 4riicn !,5x ay sis,
vari':?s tn~rouqV1cut tne. svstern ac-_u~s:iof ;ie cycle
ard a metnocoogy~ using~ 6a es' -nec'en is
Dresen'teo for tri c:.antif~cat'cn arnd wcan of "isA
in an on,-going or-ram- Vie netncCs of . stiiat'ng
P'aram'eter's ald t~~ein use ,j'r'esz n a s~
ana'-tical orocess ape jiscusse'l. The o Can ; -
density function ces t rans.'nits trie wnc-taint/
associated wit, am Ost';'ate erd ienocs i:seif 'ro~re
readily -10 t-i anlalytical te nni, us :t'a ctnaP
methods of estimaStion. (Ms~ieieoz a.,zrior
aostract) (U.)
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ARMY AVIATION RESEARCH AND DZVEXOPMENT CC!.MANO ST LOUIS
MO

Total Risk Assessing Cost Estimate
(TRACE). an Evaluation. (U)

DESCRIPTIVE NOTE: Interim rept.,
FEB 79 48P LilgeRalph W.

REPT. NO. USAAVRADCCM-TR-79-8

UNCLASSIFIED REPORT

Oistrilution limited to U.S. Gov't. agencies only;
Contractor Performance Evaluation; Feo 79. Other
reauests foP this document must be referred to CcmnmarceP.
Army Aviation Research and Oevelopment Command,

Attn: OROAV-BCO. P.O. Box 209. St. Louis,
MO 63166.

DESCRIPTORS: *Cost estimates, Research management.
*Risk, Cost analysis, Computerized Simulaton,

Computer Programs. Parametric analvsis, Time
series analysis. Catastroonic conditions, Decision
making. Metmoology, PrcoaOility (U)
IDENTIIERS: Sensitivity analysis (U)

T'4's report discusses t'e neea for cos: realism in
the estimates fon Researcn ana Develoom-nt IR
ana 0) Programs, te management r-eserve as one
metnod previcusly used to manage cost g-c.tn. some of
the cojections that have Ceen raiseo concerning tne

use OF tie management reserve, tne -istonical
Implementation of tne Total ;)sA sseossing
Cost Estimate (TRACE) wnicn ^as develoo=d at
least cartially in responSe to tnoSe cojections. and
the relationsnip of TRACE to jtner cost esti'ates

such as the Baseline Cost Estimate (BCE) and
the :ndecendont arsmetric Cost Sst;'-atv
(IOCE). The report also oescrioes several metnoas
fop Oeveloping a TRACE, sonie of An'cn nave not neen
proposed ,revtous;y. But in so doing, it is not the

intention of this reoort to irovde a mandtooA -r
manual desCpiOing hoo to preOare a TRACE in aetail.

Rather, this report presents a critical aooraisal
of the TRACE program anerein several coservations

are made, some of ,hicl are Dasea upon actual
exporience at AVRAOCCM. (U)

-i.
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AIR 9CRC2 ACADEMY COC

Finl Report of the USAF ACZIelly Risk

Analysis St. dy Team. (U)

AUG 71 121P Locriry.Rclert R. !Hensley,

Iead.Ricmard G

LNCLASSzFIED REPQRT

DSCRIVOtRS: (A;*;E", F--RES PRCCuREYEN- *COS7
EFFECT!VEN'ESS) . PPC5451L.:TY . MANAGEMENT EG: N' 4.

4E~APCN SYS7EM.'S L.%CSR3A.N7Y (U)

IOENTIF!=EIS: *RISiA (U)

Thke Stu-,, .-.vesti'gtes a '-~~of ACIQC'at

gro-vttm and impnovig =c.al ity in tne wea8On s,5stef
accuisit~cn process. :tinveW~iates a new
manageerlt ; rcCeSa. '!-a 1- ara,sis.' Pisk is

t.,e crccoi - tl ~t a ="c'ect iI not ze C,-mveted

,v~h ~ tre.::-tar e or-ia ce

asoi oc~ -v a :;a -ic.Jar~ c%,"se o' act-;n.

courses of azticfl r -ecucimrisk ; ,n anaysis
is tlie Iar~e- zrcccess of -o-moining -isA asessm'ent

and !-sx -narage.renzl in' :re" to examine a:ccs
a41ectinq tne s of accuinig a siva:.m. :t s trie

Durco6e of :'a S;Cy to 'Cemrf, "na: a -:S,( a-a'ys~s
i s. no f i t can Ce zzcc !sned. *nlo SO1-

ec.o .m i s it an(; Nner e i t f it ' noe mana;ere n
s t!uc: ure lo r meazzns asSt ems aczu is it i on.
(Author) (U)



VER T:
A Risk Analysis Tool for Program Management

DESCRIPTIVE NOTE: Defense Management
Journal
May-June, 19749
Mann, Greg A., Major, USAF
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OKLAhC.MA UNIV NCRMAN

A Conceptual Cost Moce; for Uncertainty
Parameters Affecting Negotiated, Sole-
Source Developme-it Contracts. (U)

DESCRIPTIVE NUTE: Doctoral thesis.

71 201P Ma-tinMartin Dean

UNCLASSIFIED REPORT

DESCR:PTORS; eContract orooosals. 'Cost models,
Weapon system effectiveness, Uncertainty, Economic

analysis. Cost overruns. RiSK analysis.
Negotiations. Military proc,rement. Oefense
planning (U1
IDENTIFIERS: Sole source contracts (U)

Attention was placed on cost growths as related to
the acquisltion of weapons systems Dy the military
services. Uncertainties exist relative to program
Costs, delivery dates, and proc,,ct -eliaoility.
The ourocse of this Study is to construct a 'cce!
which jl)l assist in coing witn Urcertainzies
affecting cost. Researcn and ceve:cament

procure-ent Is unrice. A goal is nurchasez, not a
haroware item. Vague specificat'ors Tay cause
COntrict costing o'cles. The *eaccns acau3i:ion
process encomoasses ccnceot &ori!uation. contract
definitiri, engineerin; ceveiooment. and DrcoLctC on

and coeration. As a sc:entifiz ccrcent travense3
the contiiuum from cnceot fOrmu;ition to OrcOOcticn,
uncertainties are reoucec. For tnis stwol.

uncertinty cannot Ce aistinguisneo f-n risk.
Uncertainty -ay oe c;assfieO as e,tner articloated
for wranticioated. Each of tneze is classifec as
either exogensus or enCogeC s. Uncentainty is t-e
aosence of information. oniCM may ne t-aaoqn of as a
Commoit/. in tnis capacit, informaticn ava ne
deSC:,ze3 and neasureC. :nfor~atcn g;ea-ec f-oT
the nteral anO eAte 'a; envirorn-ents w,:l zemit
tme reduction of uncertaity. Tne military services
nave atte-otec to cooe vith .,ncertaint/ Oy tne jse of
incentives and cnntrac:.al arrangements. The
relatonsnio tetoeen :ne entrocy, nformation.
uncertainty, and cost ca!ameters 21aoies a conceotual
cost model to ne =cve~oned. Ent-ocy is a ieasire
of information in a sistem. Tre tern -eferS to (U)
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.Olnt _;vnca A ..;nitjcn rg--

Cecis ,e.n Mce ,s '1,.rectzrv:;e
4oin: Cver.orai rnto ?)a -

*Cccr!!a: nc Irvcj. %i~

This L'sers',/Aralysts' Manual provides infcr-ration in sufficlent, detail
to pe-nit installation and a-,glication of the V4ENT"RE E"ALIUA7C1" k." REVEAZ
TECHI~QUE (7ERT). m~~i c~ue~e,~atnematical oriented Siluidt~3
network tacnnicue 4esigneo to moiel zlecision env~rsr.'ents under risk. 'is-
:orically. VERT nas Ceen usea ;rIncipally to assess the riSKS irvol1ded fn~
V~ie Qndertaing of 3 mew vent-ire. ais well as in the estiinaticn ;;f futu;re
capital reauirements. r.uov~ol moni~toring, and overall evaluation of on-Soing
projects, pro-grams, and systems. Modeling is acconplishei witn a small set
of easily cornrenended operators wn4.zh readily facilitates the str-ictuiring
of a sy.-Woo~ic pictorial network layout cf the system inde:r study. VE; is
an aoamt~ve tool, tnereby JIL~winq the scope and level of atistraction to
rest a ), ost entirely in the hancs of tl-e analyst. hus, -.ocelir~g can Ie
accomplisned on a one-for-one basis, wnereby one real w.orld event and activ-
Ity is cor'-esoonaingly represented symbolically as one event and 3c:*.vity in
the '/ER7 netvwork; or, modeling can also te acccmolished on a compressive
basis who2reby a nultituele of real world events ano activities are crncressed
into the SyrwliC representation of a few events and activities In tn.e VERT
neraorK.



A Novel Approach for
Introducing Risk Analysis
DESCRIPTIVE NOTE:

Managerial Planning
July-August, 1978
Volume 26, Number 1
Pekar, Peter P., Jr.
Ellis, Darryl J.

The questions facing management in
determining which capital pfoject should

go first are: What precise results can
be ex-Dected? What information must be
estimated to obtain results? Is there a
way to get basic agreement on key factors
such as -- demand, prices, costs,

insurance coverage and so on? And how
is return on invested capital measured?

Current conventional methods are one
dimensional. The reason is that estimates

made to depict futute occurrences are just
that, est:imates. Because uncertainty
encompasses these estim.ates, all calcula-
tions nrove to be self-defeating. Even
estir-ates derived Lndezendertly fromr.

individual specialists in the corporate
structure are subject to question. infor..a-
tion gathered from numerous sources is
meaningless if not logically descriptive of
future results. For these reasons, the
described simulation approach has the

inherent advantage of simplicity in depict-
ing reality. However, it requires manage-

ment support in wanting a portrait of the
risks and rewards: as well as expert follow-
through on the part of the planners. The
technology to simulate has already been

developed and is easy to use: all that is
necessary is management's need and the
abi-itv to analyze uncer-ainv.
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Federal Standards in Risk Analysis
and Contingency Planning
DESCRIPTIVE NOTE:
Data Mvanagement
Volume 18
Reed, Susan K.

Katzke, Stuart W.

The requirement to perform risk
analysis for Federal agencies exists
now but the methodology is optional.
Risk analysis technology is in an
evolutionary stage. In evaluating
various methods, it is noted that
many of the benefits of a risk analysis
are intangible.
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York University
Conditional Risk Analysis
DESCRIPTIVE NOTE: Decision Sciences
Volume 9, 197 8
Saipe, Alan L.

ABSTRACT

"his papecr ifit.-OOLM condihzon3l ris' analysis as a new approach to extend the
siancard -isk aialysss method or Hertz. An exercise in prolit planning is used to ii-
litrate the special features of conditional risk analysis: total risk ineasurenmen, rlsk
decomp~osition, factor outcome aflaivsis and variable significance analysis. KIa:n-
ctnatical expressionts are presenied or perlormtn ne various anayscs.
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Incremental Analysis Under
Conditions of Uncertainty
DESCRIPTIVE NOTE:
Managerial Planning
May-June, 1978
Volume 26, Number6
Thornton, Fred A.

In recent years statistical
techniques have become a
significant factor in the planning
and decision making of managers.
The use of decision theory in
business problem solving is
becoming widespread. Thus,

managers need to recognize and
understand various quantitative
techniques which could help them
in arriving at difficult decisions.
The purpose of this article is to
present some of the various
applications of decision thecrv
which have been put forth in
recent years by writers. These

ideas should help managers to
identify particular situations in
their own companies where such

techniques might benefit them and
to help them understand the
applicability and value of such
techniques.
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The concept of the Total Risk Assessing

Cost Estimate (TRACE) was anticulated !y the

ASA (R and 0) on 12 July 1974. It is a means

of exlicitly accommodating Cne 4nfo-se~
n 

ano

unidentifiable Costs wnicM cnarac:ie-i
Z 

rearch and

develooment projects. The T;ACE 5 neQt.rzd tC
possess tne Oroperty t"at it :s an esz;;-:e of the

50tm percentile o; tjme project cost

distributicn. Umfort .:nately, ear:y attempts to

imolenent tie TRACE met with limi:ed s.ccess. A

formaizied stady was un4ertaen to ceve-Co acecoate

techniques and t.vo cardicate -et'odoOgies emerged.

One of the aooroacnes. the TRACS "-etqorA ,oel,

is extremely oromising. The 3econd tecnnoue,

TRACE Risk Tabulation, can be imorOveC .:on Zy 4

modification involving computer geneatlcn of the

Imbedded procbOllity distribution. Tnera remain

scme Problems in edeucating' users of the dalue of

the TRACE, and the TRACE concert suffe-S F-cm

son* inherent sfoortcomings. :t is -ecommencec that

the new tec'ini4es for 0evelooing tne 7RACE ce
!mnIemented. aid-g with some anc;tlary actions to

support the implCmentation and ennance tne 'isejflness

of the TnACE. (Author) (U;
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Information Syste'i for Cost Analysis).
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Logist~cs *Oanage'"ent Center (AL.*CI. TM-s
Cc-rowtep orogram 'acilitates trne analysis of S'-v-ems
that are reooesentaole vy a ;e-'eral Ccass of nat~or~l
structures cy 2erfopminq a Mocnte Capio sl,jfat' n
of t'e system. T'us. R!SCA p~ovi-es :n'e aser
with tne caoaoi' ties of investiqating t-e efects of
modifying an acquisition system or cvrra~ir one
acquisition system against oternate systems.
RISCA's most aooarent I mi ta, , n. nowev--, s i ts
IacA of a feedback caCa3liity. The =urmcseo;:i
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activity and even- sec:uencing -,erformeo oy the
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c:'an;e will be mace to -ea~uC9 t*10 time to simulate
sVste"'5 with q:SCA. The final success of
expanding the caoaol4:,es of RISCA oil! be
oemcnstr'ateo Dy some examole feeocacK notaorv.S.
(Au tnor)(U



Using Risk Analysis Methods
DESCRIPTIVE NOTE:
Data Management
January, 1977
Volume 15
Weiss, Harvey

In attempting to answer questions
about what is being received from
a company change, questions must
be answered concerning (1) Why
change, (Z) operational aspects
of a change, and (3) methods used
in a change. Risk analysis is a
method that may be used to ans'er
questions in these areas.
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A risk analysis of the scnedule and cost assccateo
with the deve;ooment OF tne Army 155min C:ZP 4as
performed. The time frame ccnsidene for t.is
analys~s Is 'Begin Engineering Oeve;cpm.t' in
July 1975 to 'Multi-Year Buy'. This
analysis is an extension of one -erformdd in :ec 74
anu is in preparation for an ASARC/3sarc 3.
The VERT risk anaiysis technique was employed to
perform the ana;ysis. (U)
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ecuicinent, V~cdeo si.,als, image processing.,
cemocula -S. Vculal.crs, Cost est~maa5,
transmi ss;-on lines )

Tnis Penort addresses :n tecmnical rzs~
associated i.tn, and :Te Life C-ICIQ Cost
(1-CC) Analy~is. fe'r trie SIBS irnaging
communicatacrTs ;F C.axial conrmmflicatiors swosystemn.
recnnical r;sA is zefi:ned along witn a diescription
0f tne s ,o5isem ::eraticn. This isfl'CezZ
wfmat is fe:, tne tecnrcai r'iSKs ar'o for tie
0eveloojmen: of tne coaxial cable stas0ystemf ecuipment.
in the area a4 1CC. a rinx lngth of toQ zni~es
was assurnec for' ti,. analysis. The cal:&lations qere
made for a m1iniml..r of 5O deoloyed suosystems and a
maximum of 250 deployed suosystens. (Autnor) (U)
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engineer7ng, Assessment, Orccawittv (U)
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Lignt antitanA Meapons, V-72 rocketS(66-YM,)
Law nocxets, Oesign. Statnet cormuter proq,-a (U)

This risk ana:ys:s eva1 ates t.e schev,'le
uncertatnty anr tone cost Lncertainty in the

Engineering Oeve;cment crass oF the Improved
LAW program. The 'STATNET' comouter program was
used to assess these uncertainties. (Awthor) (U)
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.NetAcn.k ar-aysi'sana;erent). 'esz a'co

estimates. Ceav, Jnce': rvty. 3-ooaoi~ity,
Researc-n anagererrt

rm i s dcu.rn t ppes e n *s a n ana' z tle ,esear c 1
in tne ceveloment of 11e V;Zer, A-t ar.P4
koc,.t . ircicatirg zzme scnev.!e of -esa,-cn. andl
items am-m cowo~.~ ccss~ny afect, aia o-ela/. lat
scimecu 0. J
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Cost/Schedule Risk Analysis of Engineering
Develcoment Phase for Army User Ezu'pment
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DESCRIPTIVE NOTE: Technical note.
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REPT. NO. W?1-ft72-TN0I
CONTRACT: F04701-76-C-0028

UNCLASSIFIED REPCRT

DESCRIPTORS: *Gloaia positioning system. Costs.
Scfledaling. Risk, Radio navigation (U)

The NAVSTAR CPS is a scace-Oased nalio navigat;on

system t at will oermit users to cetermj'e acc:.rately
their three-dimensional oosition a'd ve'cc,ty in rea;
time. The CPS ai;l consis: O a sDa'e s7:-snt
(sa t vlites), con-roI segr efnt gro -, -cn-c:,5
and contlo: stat'cris), and user serenz '-a7cazx.

ve~cuiC;ar, ai-oorne, and sn'-ccr'e rav,;aicn
sets). The net*o-K analysis Drc~r'arn A .'ce.
SCLiNET' was seiected as tre ventice 'or e

the cost ara!vsis of t'e Army use: equ,' ent
Phase 11 effort. SOLVNE netAorKs cc,s's: of

(1) arcs, reoresenting ac:tvties, and i.)
nodes, represent ng re events i mi !es:cres anc
logic of tne Pro;ect ac:ivity sequence. SK'NET
nodes zonsist of input and Outout -L'es. Anen tne
proper inout rule conditions are realiz.. the ocoe
1S said to De satisfied and its output arcs are
Initiated accordng to its output rlte. (U)
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ZESCRIPrCRS: (*rMarkers, -.Mnefi~s).
Erriacefnent. 0ecision maIi'. taracemant Planning
and on'trol, Risk. Efficiency, Cz,5 effectiv~eness,
.1lilary -ecatrenments, 7r-e ae~encence, Trace off
aseS. Urcertainiy, Zz,-a ce'e'y. L--w
altutvce. Hara reld. Ta&-tc34 a~ia ,se5.
Comjatit4iity, Aerial mines, Mineepig
.,eC-Ision theory (U)

em I ace ad,e 7.inef i a - arl , systemi. qAo4 a Iy
emolaceaole 'ninefielc a rain syst-fl. :esigr, M-56
mines (4)

A cecision risK analysis ma ria tc seter-ine tne
mlost Cost-ePfective sytr to rzoicly ",ark
mefieis. Tmo analy5's ronsie'e ntiiu.c in
tre gecu~red Czeratomat Cacao~ 4 ;i (;CC)4 for
a Rpao i !y c-ro',aceao !e T neFie! c %lark, ng
System ;PE-7,NS). Fwrtner goicance ccncernin;
oceratiol needs was zrovizecl zy the ;SAMC
Project Manager for Selected A~imnition.
ConSider'ngq risk. Cost. t;.ne, and ooerationat
capa~lity, it was comcl~je *hat tme systemi snould
include a -and-e-10foaced -,iarlker and s 1narke- to ze
dispensed P om a GA7CA :izzenser at a 50-0oct
ajti:-uce at 90 knots tat -^an me wseO oi~ tr.a
G4O Rotary 4.ang MA;ne :i~enslng Syszem
an~d the* !.S5~ Scattem %Iro System. (U)



DOC REPORT BIBLIC;RAPHY SEARCH CCNTROL NO. CN29N

AD- 915 106L 16/4.2 15/3.1

GENERAL RESEARCH CORP SANTA 3AR3ARA CAL"F

Lead~ime and Risk Assessments 4or an
Intercept Feasibility Experiment. (U)
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Distribution limited to U.S. Gov't. agenCies only;
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DESCRIPTORS: (*SurFace to air missiles, AntimisSile

defense systems), Intercotcrs, Flight tcsting.
Lead time, Scheduling. Risk, Network flows.
MidcOurs9 guidance. Guided missile FUzes, Homing,
Computer programm:-g, Ma~a;eme: ziarning and
control, Feasilzil i:y stjoies, !n:e-actions (U)

IDENTIFZERS: Safegi.aro antioa;7is:;c missiie
system (U)

In an ex~tcsi:n of previous S: . es. an
experimental Flight tesc c ogram s evaliateo ;n
terms of leac-times and scnecule -isx. Tne Flignt

test program is Cesigned to assist in estaol'snng
interceot (soecifically. "oming and fuzirg)

techniQues fop a MiOco.rse :eense System
(MOS) caoaoility. 7mo ZdOtlnS are examn71ed 'Sing
netwOrk analytic :ecnncues. 'ne program is
considered :o naVe si;rifcart potential fop sciedule
slioage. The option itri trhe lesser screcule misk
(Option A) also 'eaves ;nresolved several issues
mnicM strongly influenCa t!'e ultimate Feasiboiity of
this defense concept. (A tnor) (U)
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Tactical Glcta; Pos ti:ning System Guidance
(TGPSG) AisA Assessment and Military
Aplicaticns St dy. volume I. Technical

oiscussion. (U)

DESCRIPTIVE NOTE: Final repet. 16 May 77-1 Feb 78.
FEB 78 56P Draim,J. E. ;Basshan,C.

N. ;StantonT. S. ;
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Distribution limited tL U.S. Gov't. agencies only;
Test and Evaluation; Feb 78. Other recuests for
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DESCRIPTORS: Gictal positioning sjs:#n. .V

guidance, *Cruise missiles, Nav,;at
Military ap ;ications, Pis^. Asei* --
Jamming. Co;r;. E;ec:-cn z Zo

counternleas-ires. Ps#,c.c t. o .
analyses. NO# ne d (U)

A qCe" a r . r;rrm *as esteolisned
FCr -'E .* ,;n -ev'je.s, ccritracton

;!a .e-e scneenea to icentify
z. e- a-e3s. A card fi:e of

* S c P C le ;h risk areas mas
46iAo s:-to An c cer:: f te r ie prob;ems. ossibie
sjitOns. and Oates OF orcolem identification or
OroOle ocvr'rerce. A r 3x assessment committee mas
*staol shed and reid _-odi c meetings to !enti Fy
MgM risK a-eas and Jiscuss aoproorfa:e cr-ective
actions. Tme nilitary recuirements RkRC'S. or
R's. S arc TO's) of a: tnree services were

dra-n uoon to uncover promising aoplications for
TGPS3-hie systems. Te Cruise missile aas
Identified as a -ctential user for TGPSG miccourse

guidanco systems. (Autnon) (U)
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Distribution limited to U.S. Gov't. agencies only;
Test and Evaluation; dun 74. Other requests for
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DESCRIPTORS: (*Army research. *Cost
effectiveness). (-Test metnocs. qisk), Cost
analysis, Assessment, Methooology. Determination,

Doficiencies. Mathematical models. Efficiency,
Mathematical prediction. Ouestionnaires.
Oefectsi(ster-ialS), Elimination. Failure.
Data reduction, Benefits Wu)
ZDENTFERS: COmP3risons Cu)

A study was made at the US Army Anerceen

Piovtng Ground to determine whic research aod

development test phases. if any. may De reasonaoly
eliminated based on risk/COSt ConSiceratocnS. Test
data and results f-om past CCmoleted pro~e:ts were
reviewed for evidence Of predictaOle tn="cs and
effects as to whether Certain Suotests mere more or
less effective In disclosing ceflCiences, for cost
o testing. and for means of cuantifying or
comparative purposes trie costs and riSks of
consequences of fielding untested materiel. It was
concluded that past test data can be us.d to
establish trends and Cuantlt'es of valud in assessing
risKs, however, future projection of consecuences of

omitted tests in terms of cost and risx reman mignly
subjective. Improvement is deoenerent on future
development of efective data raris, incluoing
available feetodack data from commodity uSens. It is
recommended that no furtner actin be taken until
data collection, storage, and retnievai systems are (U)
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Test anj Evaluation: .$ul 79. OtU'e- rezuests for
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SUPPLEENARY4 NOTE: See also vowe S. AD-8042
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DESCRIPTORS: -,Jet Zr'anszcr~: :olaneS. *Aer'onautica.
engineerirg. *Arrli't cce,-3:,cns, Riss.. Ccst
an'alysis. 0=eraticnal e~ectiveriess. For'ecastrr';.
Conmoterize-z- s, Sa.n, Ta~ec~f, Aero-zynarn;c
lift, Coe-;clents, Lit to -r'a; ratio.

nuclear DrcouSion, 73ae$sata) (U)
IDENTFIERS: Asrcra;: aesign. C-5 aii-Cr-aft. 4;n;

in gr'ou' eflect, PES:101 , AUAcL24O40136 (U)

Thre oi-rrarv 'ojiectve -.F -its stwcy -as :*'e
dlefint:in :"f %atjfe St-3,e;'c ar- ft ,emicle

successfu; cve atioral .rementat-on. T-.e
deFinitions -~~eve',C~e cnaractenisti 'cs.
oerationa! leat r'Cs, an.d figures of r1enirt reflecting
the reatte ale'~c,,jness and cost i-clicat~rs of
trhe ven~c~e C:Jrceo0 cotcs. C:nF'gut-ation
Ccnceots ccns,cere'd in tti stt.,cy 'ncluce: azvar'cec
turc~ofam anc -_zpco-;0i..er'eo lorcpcan) convent onal
wim-zccy ara3rreets. a zer'ivatve cf 'no C-S(H)

ai an ac ancec-tecnro~cqy mirg and cr'eculsion
systemf. a -uclear oc~e-ej venicle. a win;-
distrioutec-;oact venicie, a 4ateroarne verele. (U)

i39



DOC REPORT~ 6ILIOIRAP'y SEARCH- CONTROL EH aN29N

AD-AO18 961 13/IC 5/1 15S/B

CAL'FORNIA UNIV LOS ANGELES SCHCC-L OF ENGINEER:NG AND
APPLIED SCIENCE

PERA (CV) Project R~skM ~anagement, (U)

JUN 074 34P Feijer,A. M. :Jurges.Glen

REPT. NO. UCLA-ENG-74z5
CCNTRACT: NQCC14-6S--Z2ZC-4C52

UNCLASS:FTE0 ;EPC.QT

DESCIIPTORS: *Aircralt carrie-,s. -%Main~enance.

Decision raia ;eca.. Uncert-8nty (U)
IDENTIPIEqS: T;ANS2, . 4 -r N. f
anaiys 'Ia eert C'.- e7 v e ss e;. P --7 (U)

Tmis f-ecor: cescrites :.ne accl -ca:-ari 7P,4NSA
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:OENTIFIERS; ST:NGR 005 En;inee-i.-q
Cevelcopnent P-'cc-ram7. S747NET, S7EZ:'Sti-cer-
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Th~is neont -eoreserts amn _cata o :-e B-Cned&,

Tecnnica; c-,aatic Ccr,r:ee :;i zre US Army
Missile =esear'cn arc 0e.eiccmen: ComnarO on
11 Marc:, 1 37.- T-e PiSA 4,0'S'Ss :,am of
t ,e STEC -e-formea e~Va sc.eule. arid cost
assess ats- ;:f :re ST:-oS ~-- nin
DeveliQzment oeran ..nicn'-oes~e t-e
Gcver fent ;:oct:ion to eva;"te zcn:t-actor
Dl-coosa~s. 3uzse'cuenc'v. a cont-act #mas !at to
General :)y.amcs on 28 June 1977. 7n:s r'eport
reporesents an ccate oF thie SC?'ecu'e RiS
Assessment 3rC CnS.GerS cc-roetizn of activit~es
oefrfO'ed ziet~een 28 June iv77 ancs I Seoternoen
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Risk AnalySis of tno Army Prodiction P;al
for Self-Propelled HowitzerS. (U)

DESCRIPTIVE NOTE: Final reot.,
JUN 76 23P Mazza.Thomas N. ;Paarar;n.

Arthur W. ;Netzlen,Martin , Jr;
REPT. NO. DRSAR/SA/N-41

UNCLASS:FIE. REPCRt

DESCRIPTORS: *Risk analysis. *Howitzers, "Self
propelled guns, Estimates. PrOCuc:iOn. Nstoorx

analysis(%Management), Army nlanIn g (U)
IDENTIFIERS: M-109 now1 tzens155--m). 'A-1'C
Mowitzers(8-in.), M-11CA! ncwl-ze-s(,3-,n.)

(U)

The M109 and M110 self-zpcoellea -owitZes are
presently being Tchct- cOved. This analts;s

assessed the rS s of acniev ng :ie mi ;stcnes
Prescnibed oy the oProdCtion -;3ns =or mOtn

howitzers. Saseo cn :'e -elat,':nsn:es/;nreface3
among the milestones, a network ncce! Nas zevelczeC
to depict these -eI3tiCnsnI0s and serve as a n3aa mao
for accomplishing the goals aitnin the desireo tme
frame. The results indicated a niig risk of
meeting the sceadule for full release .vi:' an
expected slIppage of 12 montns for tne M109 anc 5-
1/2 months for tre M*IOA1. 'Aut:or) iU)
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Cost anialyss, Risk, Turtofa. errgrnes,.
Aftercu rn ig (U)

ZDE%TIF&E;S: Cost mcdels. ;isx analysis,
-Logistics 'nanagement. Roils Roice R3 211
engi nes ( lt)

T-e-ecntdiscusses tmo azoliiatio;ns of a cost-
estimating -OCel tnaz vncorocr'ales quantitative
rreas ..nes -4an e-;ne's ze"c:mrance. A s..nrnry
mieas _re. ca: :e :i'le a-'rial (CAj. can :)e us ea
in' ::-e desn'A;nr'ocess to Z-aoe c'f

oP~o-rare. screa..e. 3n'o :os: Cu"'4n; t-e ccrcect,.ai
ZmaSe - a,,''a4 troire eriies. 77e autn-or
Orie'lj -eie.s tne rCA measure a^!o cost-estirre: 'ri
--TetcCodcgeS arc :nen =resents a :naceoff anc n-sA
analyss -_ : wo cne 55t-=ay orrars: tie Roils
Royce q22- engine zrsdram and a neA,
yo t e:a. a:elou''na t.r-ofan en-n~e cno;ram.

Ti-s ara:,jsi ;roica-es: ( ;The cost ;rw-
rZur tne ;5Z; .as ;ue to aii ai, - ous En tsn
or'ogram, 'i tenms of ze-formanoe :evel aemanced 4or
t -e oeci'Tc sc-eduie C-.sipea. (2) 4 A~~~
reawinng a ne engrie anead Of its time' nesul,,s in
a n ,.ne- cc:z: if it is acnieveC; it also exzoses Ire
engine. and, t e entr e meaocn System. to a nigrer
r'iSK Of ce-formnc snon'tfall. screcul. slippage, and
Cost gr~n -ut..re otans incluce an extension of
ton TOA eoco',to :m'e assessment of awnersmip
costs for engines. (W)
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AO-A0t9 932 19/1 5/1

ARMY ARM~AMENT MOAN RCCK 1ISLAND ILL SYSTEMS A,,ALYS:S
DIRECTORATE

Risk Analysis of thie US Ar'tiy 155mm Cannon-l
Launched Guidied Projectile Progrnam. (U)

DESCRIPTIVE NOTE: Interim note,
DEC 74 19P Netzler.Martin , r

REPT. No. AMSAR/SA/N-30

UNCLASSIFIED REPORT

DESCRIPTORS: *Guidea Projectiles, -Artillery
ammunition, *Cost analiysis, RiSK. Scheduling.
Production, Uncertainty, NetwAorks. Statistical
analysis (U)

IDENTIFIERS: CLGB(Cannon Laurcnhed Guiced
ProJectile), -Cannon lawnctied guiaeo pno~actile,
Vert retworK analyzer, Netwot'A analysis, 1~55-rmm
guided projecti les (U)

This analysis estimatos t -e scnreoe an3 cost ris~s
associated with t-e Arry 155'r Canr'cn-La .nc-ed
Guided Ptrojectile (CLGP) zleia~cert ocgran.
Tne analys4 s c~risicereC tn'e A~rmy CL3P p;-cg:ram
fromT I January 1975 to initiation o;f ul; scale
prod..;ction. ricrtattes *ere wayzea o'/
si-mulating the program using a netwont Format and
reoreseriting ccst and Scrieciia as nan~om variao~es.
Statistics were cotaineo using : e V=R7 networK
analyzer. The planned orogram scmedu Ie and costs
-more found to !a@ close to those ottairned from tne
net~orA analysis. (Author) (U)



How DCAA Uses Risk Analysis in

Planning and Programming Audits

DESCRIPTIVE NOTE: The Internal

Auditor
June, 1979

Neuman, Frederick

By emploving risk analysis, DCAA

has been able to optimize the use of

limited auditor resources in meeting
its audit responsibilities. Not only
are we assured that the areas with

highest payoff, such as operations
audits, are scheduled for review: but

we are equally assured that deterred

audits are those in which the risk is

minimal.
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ARMY ARMVENT CZ.MAND RCCK lSLANO ILL SYSTE.IS ANALYSIS
DIRECTORATE

XM198 155mm Towed Howitzer Decision Risk

Analysis for ASARC/0SARC ill. (U)

DESCRIPTIVE NOTE: Final rept.,
MAR 76 79P Oison.Sruart w. ;Tnien,

Norman H. ;
REPT. NO. ORSAR/SA/R-17

UNCLASSIFIED REPORT

Distribution limited to U.S. Gov't. agencies on Y:
Proprietary Info.: Mar 76. O:te- re; ests z-"
document must be referrreO to C:mmamcer
Armament Command. Rock Is!an- A-se-a
ORSAR-SA. ROCA Islan. Il. 61::

DESCRIPTORS: (CHowtzors. -".
(aRisk ana'*Isfs. -Cvc s

Uncertainty. Cist *-s
Coingute"'Z40 I -"v

plnn 1, A S- :atn. Nest
*~a s .8 s9. 7owe-j codies,-m,: -.s -ei: ess (U)

* - c~. tZs .- S
Eq-m , [ T tentu~e evaluation

* €. :e ' :..e . entjre evaluation -ev~ew

"o. tze-s '55-mm), Soft -eCoil. LCSR(La-;e
calle- soft recoil system), Large calioen soft
recoil system (U)

A decision risk analysis (DRA) was pe!"ormed 'Or
the XM198 155mm Tcmed Howitzer Program. 7"e
alternatiies ara~yzej are 'nose to ce dvci-eC at
ASARC/DSARC IlI for the xMl98 orogram. 7-ey
are: ccntinue the AM198 into Iimited orccucton
or terminate the XM198 and either o pc-ase tne
United Aingoom, Federal ;enuoli: of
Germany. Italian -H-7O 155mm tzmed now,tzer or
develoo a large Cali:er. 3oft 'ecol i551mm towea
howitzer. Improv=rg the c-ent s:andara M14AI
155mm towed rowftzer to crov'Ce an inte- lmoDvved
caoaoility was Olso analyzed. 7ne RA .as
conducted on thO Zasis of te wncertatnt es :A tne
cost an sc'eodule assoctated 4itn eacn a;:#enative.
using the Venture E4a'uat:on Aev,*o "scnmzue
(VERT) netmor Si-ulator. An aozenadx discusses (.i



11CRZR S:3,_OG;p-~y SEAP:H CCNTROL NO. EH.N29N

A '-AC26 5BG 19/6 *

AR"Y A;MA,' r cc;EN COM%:c -C' !SA': SYSTEMS ANALYS:s

RisK AralySIS of t-le NIGFl2 Self-
Prope1 1 ea How i tze' k crm.eveo 0);en
Accectance in-Process : eviev to ln.t~al
Operatin~g Ca -oi~l ity). (U)

DESCRZPT:VE NCT=E: F~rna! reot.,
MAY 7e ^2;: 2aarrnan.Ar'1jp *. :%etz at.

U.%CASS~~ZFT ;E;[:R

pe't, P:ZeiHirg C-apces

85E~~ ~ cva,-ges. 11-2-t

T e o s. : a sz! -edC, e - a' a s a ss o Iate a Nt.

UrCe--ta~ntes 3SOC 3teZ wi~ te t-'e f-ane

P-ccess ;eveg k:R arcl ' miial J:eratlg
Ca~~l- * :C) re :ZrnS~e-oc. Eva' ,ati~rn

mas acCcrrn- 5"ea Aitn' t-e " ..e EvauLat ,

Resu I t sro*eo ver j ', o-.,,SK i m a~v 2 im :,:C
mitnrn tr.o CesireC time frame.(
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AD:-A0C 77 l/-

A9MY ARMAMEN *Z,-X ISLANZ; ILL SYSTEMS A.NALYS:S

Reassessment of zre Al .minum Bottom Carpiage
for~ the xMl~a Howitzer. (U)

DESCRIPTIVE TCE ec-lwiicA! note,
NI 75 47P Powefl,.Roer W. ;Monnis.

Willilam H.
REPT. NO. SAG-Note-15

UN'CLASF:E REPORT

DESCRIPTORS: *Ho.itze-s. Calriages. Alminum.

Oecision maAnq. Cot.;s (U)

A deci 3 on isk anaSS ylsas Oe-fcrnei3 to Corn03'e

tre expectea cz:, sces ;;. aa tecnnical 1;A of

tne cur-el: eefo~e' a steel Mottom carr'a;e
for tie x.%M' 9 ES r . ze- m , :n, :nose of a
rcocse:: za-a: 10 ze., zc-e-nt z an a~umnnm version

si'nulation rewrS e- .sed to -eornaeri t-ne Z rre
ands tec~nial n~sA .nzee! azicrsnps arcng tne

activities anda ceci sicr coints sf the atenr'atve
orcgrans. Eectec costs e.e~e case ; n an

ano,~txo Q t e noaneC AM!_-8 ZLy ,itn tne
onocor-icn rf stWe cr iig zar- -ages Ceternmined
ny isiteprati'e zrcC,,t'Z1!r onange-over dates. (U)
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A-AC22 355 \ 19/6

ARMY A?0!AE. COVMAND AGCK ISLAND ILL SYSTEMS ANALYSISI

Risk ArnaIYSS of tfle MI1CE2 SP Howitzer
(from DEVA IPA to Initial Operating
CapabiIi tY)- (U)

NOV 75 26P

UNCLASSIFIED RE'R

DSCRITC;S: -Self or'cce'led guns, -So.mitzer's.

*RisA afa;ss, Sct-.ecui. Pr'ocuctiofl contro;,
Cost esisnazes. OQ%a;ty asuranCe,

car 'rides's-:.N.), '4-!83 oe..ig snrg'es,
01-1885.3 pr-niing cnarges tU)

7,iis st..d9 a3s perloe- to assess tn'e cost anc

scnecu e is~s ass~c.a:e= aim:r acnievl'; Zrfltiai
Coe-'at'mq Caoaollit, kIC, of tne M!!-E2
Se! f--'oce i'ea liowii zzer ws t- e XMi 88E3
Pr'ore >ant cnar;e (Zore 8 vily) and fir-.rg tme
S106 Pr'o~ec: I e. U)
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AZ-30 5 051L 13/10 1341

ARMY MOSILITY ECUIPMENT RESEARCH AND DSEOM4 CESN-Eq
FORT BELVJOR VJA

Decision Risk Analysis ZA) on~ the
Devlopneit of tm'e Snie-irection Boat for
trh. Ricon~ 5rid~e, (U)

MAY "IS 74P Smitn.Jeffey A.
REPT, .14. USAMEqtC-21 3

TASK- I-Gt767-C-a f tZS

UNCLASSFE REOR

Te~t ana Evoaluation; 30 Cec T4. Ct~er reauests for
this dlocunreit rtjst be r-eferre to Commanr~er, Arm~y

Center, Atn A1,XF-P Font Selvoin, Va.
2200.

IDESCRIPTORi5: (Soat s. Exc e -i ner Z a, ce si ;n) .

ASseSsmet. OeciSior' mna.in. Sypstems an'alysis,
mtnna,a;a rccels. Srmiulation, Cornouter
or'ogralns. %icnle Car.<o 7enC Czss
scri'eduj 4 nz (U)

boats, Z eci$O r ^ ana'/s~ (U)

Tni;s rPeor' ccc.-ine -s :ne ecis-cn f''sx apa.7 5;3

r'idge-ere~tior, Dcat gon tie Rococe, 3pce The
DRA Mas -oe to Oi..avt'' ti cSS.:0:, ar
tifnes invo!,ed for~ easr' ,zf 'Z*x cvr'dZata Dri-
e-ectio ocals. A net-o-% &as -'ev*"eo 4or eaz.,
can~idate zcat aidC t.o le:4or~s .e-e Oee ce n

Carl~o *eu'.e as -sec to siv~ eacn of :me
CevqIopter't aoocoaves ana to croL..Ce output
Statistics ;n :e-'rs 04 Zzst' scne'l.e. arcd
Perf~orm1an~ce. (Au:no') v )
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AD-5O05 05L 13/10 13/13

ARMY MOBILITY EQUIPMENT RESEARCH AND DEVELOPMENT CENTER
FORT SELVOIR VA

Decision Risk Analysis kORA) on the
Development of the Bri.Zge-grection Soa foU
the Ribbon Sridge. (U)

MAY 75 7fP SmithJeffrey A.
REPT. NO. USAMEROC-2143
PROd: OA-1-G-764717-DH-01
TASA: 1-G-764717-OH-0106

UNCLASSIPIEO REPORT

DistriOution limited to U.S. Gov't. agencies only-
T
est and Evaluation: 30 Dec 74. other reouests for
this document must be referred to Commander, Army

i,.Ii ty Za1pmet RAeeaic,, 6,) DvtVrn1
Center. Attn: AMXF8-SP. Fort Belvo~p, Va.
22060.

OESCR!I-RS: (*Scats. Exrerimental cesign),
(-Briidges. Czstruct~on). Faorization, Risk,

Assessment, Decision making, SyStems analysis,
Matnematical models, Simulation, Computer
prog-ams. Monte Carlo method, Costs.
SCneouling (U)

IDENTIFIERS: *Ribbon nriCges, *Bridge erection
ooatF, Decision risk analysis (U)

T
his re~ont documents -,le decision risk analysis

(ORA) tnat was performec on the oevelooment of the
Dridge-e-ection boat f, tne Rwooon Bridge. The

ORA was oone to ouanti; the risks, costs, and
ziaes involved for eacci of six czrOldate Oriage-
erection boats. A networnk was developed fop eatn
candidate oca: anc t.o networks we~e aevelooed fop

simulating comoetitve DrotOtiy0ing curing the EDT
prsv A :7,p6ter 7-cS-ar_. j-4z .r, a Monte
Carlo techrQue. was used to simulate eacn of the

develoOrent apgrosClies and to ProclCe output
statistics in :erms of cost, schedule, and

perfopmance. iAuthor\ (U)

ZO A
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AD- 759 2b! 19/5

ARMY~ VOSILITY E~t.i1,NT ;ESEARC*I AND~ rvEi-GP'ENT CEN~TER

FORT BELVOIR VA

RisK Analysis 0, tn'e S% pyHan4Vilg

Conveyor Bystem. (U)

DESCRIPTIVE NOTE% Fin'al r'ept..
JAN 73 54P 'Smith.0effrey A.

REPT. NO. USAVlERDC-2C50
PROIJ: OA-1-G-664717-OHi4
TASA(: I-G-664717-OH-14C

4

UNCLASSIFIE: REPZ:Rr

DESCRIPTORS: (.AR*MY E-.U1PV4T. HASOLING) (-CC-NVEvCPS.
ARMY EQUIPMENT). 4E!GlHT. CCNFIG3~qATICN. L~FqE)
VELOCITY, OESIGN. DERFC2.VANCE(ENG!%EERING), FIRE
RESISTANT MATER:ALS, COMPUTER POGRAM1M:',
PROBABILIT (U)

rCENT IFIE9.7S: *RISX ANALYSIS, *CZ;S7 AN-ALYSIS (U)

The r'ecort documntrs t'e r'isK analysis tr'at was
performer, cn a /a i cve,,cr 5stemn.
The ri~ anlyi Aas =c'e tz :.ant:4y t'e ;SAS~

comn),'arce wt Z-e -- af AMC r'ejaz-r, orisk
ana!8is. '?e con,,e,cr sstem $s :n :-e final

phase of cccnceoz ':ruatior~ ano is reacy 4:,r t e

system,~ Cescr'intfo''ccoli-atec test onogr'am in-
process review. '-e =o:e*Ztive o' :tis arn&j5vs is
to q.ant";y the ceecz-n time. cct anr
perorrnarce for the Systemu *Tzi resoec: :avrc
dievelcoment acoruoachies. A :;ecrsion Tree type
Logic 3ia3r'aM is useC to gr'aznially cor'tray eac-.
develcopmenlt a~or'oacr. A cornouzen programn.
utili:irig a Monte Car! . tevhiiue, is .jsea to
sfmnu~ate eac-n of tnle deVelocTent apccacnes andl to
prcoL.ce outc-ut statstcs in terms of cost. sCnedule,
anO oer'normancO. (AjtMcr'/ IU)
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AD-CO07 994 19/3

ABERDEEN~ P90YING GRCOUND 'MO

Coma~etitive Develoornental TeSt (Tacr'nical
Pernformance Phasje) of ArmoreO
Reconnaissance Scout Vehicle, X.*/800. (U)

DESCRIPTIVE NOTE: Test Plan,
JUL 73 122P SobCzyk.j. P. ;Sova'J.

T. ,Jr.-Martin,C. E. , Or;
PROJ: 1XB64605D417

UNCLASSIFIED REPORT

NOFORN
DESCRIPTORSZ -Armnoed vehicles. *Sr-cit Cars. -M-600
vernicles, XM-80O venicles, Ampmiibious vehicles.
Tr'acked vehicles, Amreeled iercies, CorinpariSon,
Crec'atiorial test and evaluatici, rium1an faCto,-,
engineering, Fire control systems, MAairtainability,
Sae et y (U)

IDEN4TIFIERS: Ervl,-onmental tests, Miobility,
Reliaoilitj. RiSA anaiysis,
PerormaecEgineeig), Vwrnera't~iiy
analysis, Artllle~y fire, Hlit roaji ties,
ArrnJurition da-na~c, N';nt marfare, P5646 aA.
AS417(j

Tlie A'-ored qecoinasarce S--sut Venicve is
a sm.,all, 3--nan, ligntiy arm'or'ed C:oncat *vence. 7"%e
comoat-issiof P#ccuirwmerlt5 emnasize t.-.e rneea or a
speciaslly des3ignev Scout venice t'at ai ? or'ovce a
balanced comoinator,n of n.coilty. agl~y aet2cton
caoacility in al oeatne',s, zuiet Cae at~cn, arla
fipevowen ana protect ion .in:*.o t :-.e ;1n..ia sccut-
vehicle mission. Tl-e systerns oife'-et for test ottil
be ecuio-d .ith tyhC gun, autcmatOc, :0-m, 'A 39,
the AN/VqC'49 radio systemi, tne 4NVTC-1
interccm'lnication system. an'o centain otner stancaro
items: hlc~ever. t- con1tmact0?* nlave ccnsioeraole
lat itune in the 'rann'er in .'itcm mst ;:e"ormance art)
phlysical cna,'acte-istics are -net. Th.e comcettng
systems~ will 00 .'neeed versus tracKed venicles. (Q)



Compensation and Benefits
DESCRIPTIVE NOTE:
Personnel Journal
November, 1979
Volume 58
Thomsen, David J.

There are many examples
of how Baysian statistics
(also known as risk analysis)
can be used in the area of
compensation and benefits.
Several exanrples are given.
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"We Used Risk Analysis To

Move Our Computer"
DESCRIPTIVE NOTE:
Industrial Engineering
May, 1977
Townsend, H. William R.
Whitehouse, Gary E.

This article presents a risk
analysis used by a company
to measure alternative methods
for relocating their large
corporate computer.
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AD-5042 724L 1/3 ?/2 15/5

5OEt'4G AE;CSPACE CC Sc-ATTLE 4A 8CEING -MILITARY A:;iPLANZ

O='VEL0P'.ENr CRG.N:ZATIC;N

New St-ategiC A'r'Iift C~nCe~tS St .Y

Vol ,me 1. Execujtive Surjnm~r'y.

OESCRIPT-'di 1.CTEl Final rept..
JUL 79 57P Bapoer'.S. A.

RET NO. 0'80-25197-1
CO.NTRACT: F33615-7a-c-3-,:4

TASK4: 01
MON C: A FL

t.a; encies 'niy;

.-. * -e'.--ell ta 7irector, Air For'ce

-. . .. ,4:7E: See also Valwm~re 3, AO-3042

~~-Jet trans~ct mlames. *Aet-Onaut:Cai

St-aze;-c a:a ,ses. Io;stics s;.ocrt. Long

-ar-e%0is"3rce), Rik 'nreat eva.tcri I .a-

iuceap ractz13jon, TjpccrOo en;:nes, Aisnips.

Gi iae:-s

lia 3 its z-ePoo5 t-e zes,;r. 3r'aljs Saria
eva ,zio arcaft zo-ceots ara :ec--o'oqies

anic." zcu.- oe :, z _a in a i.&,. 'oi; -an;e.

.e-0 c~m';-,90 aO ara8,zecd () '.em %rcofari.
( 2 ) 'er'vat ve of t!e 7-:7-200, (31,_;'t
T~anAI~ asn ) (4) CotacniZ10 C3-;o

Po,( NHI a-.6 0 -.J~ c- I ato". #a 03

tt.'ra:3.,' tas seC *exemsivtl for all Conceots
eAcezt t!. *-~iv.~s I of a two, stase U
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AD-A061 874 5/1 5/3

ARMNY PACCUREV.ENT RESEAPCH OFFICE FCRT LEE VA

Economi'c Price Aajustment (EPA)
Prvsions. (U)

OESCRIOT:VE NOTE: Final ret.

06C 77 87? 3eeckler.C. Eu;ere :New)n.
Kirnrey 0.

REPT. INO. AR0-703

UNCLASSIF:E0 REPORT

OEsc;:P::;S: -Conr'act acrninistnaton'. *CcZsts.
Contracts, coljiis. "enan-ment of Cefertse.

'~:~onE~z'.cniC R. sk, Profits. Cost

ana*.j5s S *(u)

2A~7~:S E rc;3ncm ic PrC2 *js''et"

Fixed o:c Contracts (u)

This -eocrt -*ve'mS :?7e US A'r'y Vateriel
Devi~zen:3- e3=;neSS Crvte-.0S 'ZARCZA)

Ecf_- -ca Azo..st7et itPAI eitzer'ience.
i '-e 4' c' 1973 Few SAICCM :cfltrbcts
: :n*3 -? SA zotv':Or'.S ancl te nesulting

la-;e :.;S: -=:,ease$ or. :reiv fipr-ixeCOpiCe

rei el a= 3 resv,;t Qf :n:a~ion-, tnefe .Aas ro e

Mtcatc ;-art -e ;e; since tney Jia not zocnain
E;.; zrcv~s o. Since :re current eConomir- tr-end
Pcr-esees cntn...c1 nf~ation, a need ex~sts to s:,,dy

L~cent EA ezsC-ece to ppecl,;e a receat

o0 ' e Zast. .ne An ZerS Cel leve t 'at c-oncOmic
P-rce Ac.s: ner: o- '~oms ane nec~ssary
cofl,-:-j - 3Ot~cns av.a; Be to t0,. Cornracting
Cffice' in :e saiect:orl of contract to,-e. 7he

co~n -act tize sncuc --e a fain. neasorraole, and

ea~ole -'sx a; loca:Of; zietmeen trne ccritnact
prces. 7re '-,ocr~t corc'udes tTat today's ZPA

vol cy orf-lgatec since !974 dictates c-r,-emt -4sage.
Tr~e 'irctmq~ sro'm t'at Zurrent isage ;ai1lS to take
ito accoO.'t :or, Co: c,n Pir'sj. nrofit, conract
type, arc =zzst ana~s~s- --e mecomrmenzat~ons
inclujde: -ecv sio. to X0 ;o! icy crn E'.isix,
pno~fit. CcrtraC t ?,e, ond cost analysis: atreas of
emphasis or tne .se of .-PA: and oter1tial areas for
f..twpe st,.,z'es. (u)
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Inheriting Risk in Acquisition
or Merger
DESCRIPTIVE NOTE:
Financial Executive
September, 1978
Volume 26
Betterley, Delbert A.

This article considers the
risk element that must be
considered in an acquisition
merger consideration. In
such a situation both the question
of what a new company can do for
you (business risk) and what it
may do to you (loss risk) must
be addressed.
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DEFENSE SYSTEMS MANAGE-ENT COLL FORT SELVOIR VA

SNAP - Simplified Netork Analysis
Portrayal for Planning and Control. (U)

DESCRIPTIVE NOTE: Study Oroject rept.,
MAR 77 49P Brown ,Kenneth N.

UNCLASSIFIED RECR7

DESCRIPTORSt *Network anaiysis(Nlanagement),
*Management plann;ng and control, Cecision maKin;.

RiSK analysis. PERT, Interactions, Army
planning, Simplification. Met':ooo;y.
Organization theory, Flow charting (U)
IDENTIFIERS: Project management. Gantt chants (J)

NetworK tecnniques are widely uSed to assist tie

manager in understanding, planning. and Controlling

comp:ex crojeCtS. The mcre ccno;ex accroacnes such
as decision--isk analysis anC =E;7iC;M xnlore
al te'natives and deal aitn interactions. Any
ccmolex enterorise must conster alter'atives ara
irntenacticns, ut t~lene is vi-t--e in si-nol'City,

This reCort ext!o-es a siroli;iej -etacik anaiysis
abproach wnicn gives sceciai :onsicerat:on to
evalvation as part oP t ie orocess cf acnieving
objectives. 't capitalizes on tie icea tnat
evaluation results in a decision, and :rat in turn,
thiS gives viSiDlity to alternatives. Tne
technn.ue can e tailored to tie 'evel of management
and the task addressed t tie manoger/ndtmor%-usep.
Exoeience mitm tvo major tasAs jithin aiffe-snt
Army projects is -elateo to snow now tma tecn'cue
was aooiie. The future acolicaticn is exploreO my
codifying the technique witn regard to its Dasic
consideration$ and TecnanicS an zy sug;esting the
scope of its utlfity. (U)
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OCT 79 74P Dew~olfj. Barton

Szulewsti.Faul A.
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DESCRIPTORS: -Data Processing security, *Computer
programn verification. -* ataj -anacement, Data oases,
Air Force operations, Cc-,lmano and con~trol systems.
Global ccmmiurlcaion sys-.e's, :r~out O,1tout
orocessirc, PiSK, Celcni tecrtnicues, Maitnematical
licceis, .(eri'el 4urctcms (U)

T Me ot);ect ives of t'e a 5tuy A e:e to ea aua:e
Current r-esearcr. and ce,. ?ocment in -elation to Air
Force recu~re-,erts for muitiieveI sec~re computer
systems. to identify rt::c31 -esearcri 'ss~es, ano to
provide quicar.Ce and recc mendat ions fcor "ut.ire
researcn arc develozme-t e-cnasis. To tnis erd.
over 1.5O a:zercees reoresenting academic. incust-i a;.
civili an, ;over-,mnt. and ni~ita-y orcanizac::crs,
O~itic~ateO' sicm Jt..,e 18 rmroucjn J-ily t? ;n ;in
intensive tecnrlolOgy neviemv and evaluaton. Tme
Studcy Conch.,Ceo t 'at t-e field of comouter security
research ras mace :*c--a-Ka*;e orcgress since t~e 1972
Planning st ,dy snonsc'-eo t*; the .air Force
Electronics Systems 3i'sion .ESO). Tn.
reference 'ncnitor concept recommenced in that study.
and trme resultin~g fou on matnematical 'models of
security policy, coepat ng system Kernels. and
Yorificatcon 'ias lei to successful Prototyne

ProduCt Qn vorSiCMS of tres* trusted aperatirng
systems are excected t3 Do availaole soon, and steps (U)
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Tlhreat evaluation, R~sk analysis (U)

As Anew1 weacon systems 0ecome more complex and
more costly, there ;s an ever-incpeasnmg neem to
concentr-ate resource allocation on priority nee..s and
to te aoe to tncroL.;n!, j..sti~y t'e allocations.
T.,1s tnesis accresses t-e zrs.em 04 esa0!,s-lnV
meanin.Pui cpici:les 4ot' weaocrs s,s-.e-s
in tne =oltext C Zer3a -eso4-~ce .-ar-3;e-r'erz.
Recamrne-cacicns a-e race 4nr ae'-nirg a cyna.-.ic 3no

moanin~v:l set of a.tte nic" o.;d-e!3te
aearion systems ce,,'c.Te,) t:) 3fl cz-en Army
opcgra"Is. it is es! ratec t-at, in SC-90 :zo,s. a
small Ariy larnrg g-_ :nulZ : eveCo a 'O't

Pan~ing of a:;orc;,eC ana orceCted_ zr.;zam ee-enzs
CelineC over t-'e c.r'-ent :~.. ear and :.-e

tools tna: soulc ce ,sec are ozrefe-ence ZeCsbo~
th~eory and ,2 zero case concept fop al :ccat~rq each
ycar's z;cr a-n, .F ic Year Te-ar.e
Plan codin; system. t~c _ifea as needled. *ojrd
proviae tne case account;".; system. :nce zevelhzoed.
t',e oricrity list oou!d -e Aect n-to-cate and se-,vt
as a 0as~c g-.i.~e for a2l Apny planning and reSource

.aagment. 4eapo1 sysifirs cove'coers would cerive
th~eir priority ;uIdariCe from :ne nasic priority
li sc. (U)
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aut,'or'':es aite-at .,e 'c e's ncse cpectve is to
minimnize ,:,e-,veine e=j5li;cns s~'cit. Th~e

Var~iaole Tnr'esrcla ;,;e, a'n a!:en.at;,ie in~t~al
stc~age -nczcel aeve::zzec 4:ft-e *iavy. -as teen~
aaoo':e- as an azzec-a_-.e s~zst-t -:r tne OC
rmcce; 7'- is s:..o'j C..za-es -- e re-oancz ofZn

Tmr.esnrc;0 ;tue. t-ie :CZl -u;es. ano t-'e cui'i'Oft

stcc~in-- c:*ter'ia. Trie st..d slN tnat tr'e
Variaole T-resnioc ariC :ne jC policies are
Dotlh rnore cos:-ef$*~Ce :n :m'e OJ~ -icce, out
t ,e oaa: T'ies %,:n s nrc-ce"e

easier to :-Cement. Ajtn :P) J
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T7h :s t* es ;s exarmines ::- -a! ation shi P et aeen
*eacon system acO,.'sition onvgnani s initial
corc"tonrs 'O~c~t sze, te:n,ca risK and
oe'cgran e-gtn) ana pr- qrn :u:zores 'in tne areas
of ccst * oe-Fcrmanze. a:- sc7.ed.e. Vne study

a co'y r -r-cararet-tc cor''&atzn OrocecLure arnd
Aann-snitne,, j 'es's 3-: :t'e r-'a
araiyt-: tools Of :-e -paminaticr process. 7,-e
resjts f ne arna'ysis !nciare :nat a de ' Fnite
-elat~nsf'~o cetwee; Z v. ;r'owt- and programi
size exists. :n a 5 gil- cant -,rncer, of cases,

wit" less s02.eoule s;,cage tnar dic c.rogre-ins of
smai er' size. 7th9 var3nce ;n z-o~ect tecnnica)
Perfcr~larce is largely n~exzaineZ ZY tne
r..tnocoloqy, at ,cO'.r t,-ere are inoicatons tnat it
~s reIate at rverse 1y'0 a~s lengt- .
(A~-ior)



REj7~ PRT DOCUEtTATiON PAGE [IFF )CTC

A Ne~w MIXivn tur !h. Prugrima-0o l utI.un Sys~vn l/

7AUl"01-- C."I8AC I CO Z.A*,ql k.jU t. -

1. PCSP0otIb.( OkCr&MI*AVIC" %Aftt AMO ADOPIS F.,6.k.PO; .TS

11.0. Ik~x I ronniH tn N.rA S
Lext on~Jf. MA (321 7J Po tN.111

ICCNIOLLMNCO FPICI HAa AhD Atr~CS$ 0ft

A! r Forcv Svi-tcnmis Camrnwno. L$AI-
Andrtntpa Alt-I

W33hlKfI 
11. 1

tIinn.um Al.'s £~9CTO
BcW3Iord. M 017,31 5 O

So. 4OWL t

A BST R ACT

Two new design approaches are presented for upgrading

the progrartmable button interface at the GECOSS ETS. These

designs make use of the Motorola -nicrcpr-.cessors. The design

simplifies the logic, standardizes the interface to the host

computer and provides increased versatili1ty with the micro-

processor software.

This document ass-.Les the reader is !arniir with the

GEODSS Experimental Test System (ETS) and its basic operational

configuration.
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i,,ocssice :3 ac-eve. 5 r';eaC -: es: -aas Z-
lot 57.Cer ez'ez !-e 3se_-=:Zns. ,_zge_1: .z'

4itn a fcpr~. i;rCr'cc'a:- _nea--:, anz
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Risk Analysis I\Iakes Chemical
Plants Safer
DESCRIPTIVE NOTE:
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A brief discussion of various

groups and teclniques for
considering h-azardous
situations in ,na-v-,acturing

is presented' in thi*s ar,*,cle.
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This article discusses a hand-

boo'., thatc has been developed
for dealing with chemical
hazards associated with the
shipment of chemicals.
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